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EXECUTIVE  SUMMARY 

In  support  of  ongoing  Remedial  Investigation/Feasibility  Study  (RI/FS) 
activities  at  McClellan  Air  Force  Base  (AFB),  California,  Radian  personnel  measure 
groundwater  levels,  and  collect  and  analyze  groundwater  samples  from  selected  on-  and 
off-base  wells  on  a  quarterly  basis.  These  activities  identify  the  direction  of  groundwater 
flow  and  identify  the  presence  of  groundwater  contaminants.  This  Data  Summary 
presents  the  sampling  and  analytical  results  for  data  collected  during  the  sampling 
period  of  January  through  March  1990.  Evaluations  of  trends  in  groundwater  flow  and 
changing  levels  of  contaminant  concentrations,  which  may  be  developing  with  respect  to 
time,  will  be  presented  in  a  subsequent  technical  report. 

Groundwater  levels  were  measured  in  157  wells,  and  the  data  was  used  to 
generate  water-level  maps.  Groundwater  flow  patterns  at  McClellan  AFB  were 
identified  as  follows: 


•  Area  A  -  toward  the  southwest 

Area  B  -  toward  the  south  when  base  production  well  18  is  not 
operating 

•  Area  C  -  radially  toward  the  extraction  wells,  but  overall 
groundwater  flow  direction  is  toward  the  south. 

•  Area  D  -  radially  toward  the  extraction  system. 

Groundwater  was  collected  and  analyzed  from  103  monitoring  wells,  6 
Area  D  extraction  wells,  and  4  Area  C  extraction  wells.  Four  extraction  wells  were  also 
sampled  during  February  and  March  1990.  Groundwater  samples  were  analyzed  by  SW- 
846  methods  for  volatile  organics  (Methods  8010,  8020,  and  8240),  metals  (Method 
6010),  and  hexavalent  chromium  (Method  7196). 

Analytical  results  for  the  January  through  March  1990  period  of 
groundwater  sampling  and  analyses  are  similar  to  results  obtained  during  the  previous 
sampling  period  (October  through  December,  1989).  During  the  January  through  March 
sampling  period,  samples  from  49  wells  contained  concentrations  of  analytes  that 
exceeded  drinking  water  standards.  During  the  previous  sampling  period,  45  wells 
contained  concentrations  of  analytes  that  exceeded  drinking  water  standards. 
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The  results  from  each  well  that  was  sampled  and  analyzed  during  the  First 
Quarter  1990  were  evaluated  to  determine  if  the  recent  sampling  history  of  the  well 
indicates  any  increasing  or  decreasing  patterns  in  concentrations.  The  results  of  the 
evaluation  are  summarized  in  Table  S-l. 


The  analytical  results  for  all  samples  were  evaluated  on  the  basis  of 
Quality  Assurance/Quality  Control  (QA/QC)  criteria  specified  in  the  McClellan  AFB 
Quality  Assurance  Project  Plan  (QAPP)  (August  1989).  This  evaluation  ensures  all 
analytical  results  meet  the  applicable  acceptance  criteria,  and  the  reported  data  have 
acceptable  quality.  Data  acceptability  was  determined  by  evaluating  field  and  laboratory 
blanks,  field  duplicates,  matrix  spikes,  matrix  spike  duplicates,  analytical  spikes,  and 
surrogate  spikes.  The  objectives  for  accuracy,  precision,  and  completeness  for  the  data 
were  met,  and  overall  analytical  and  sampling  performance  was  acceptable.  No  overall 
adverse  qualification  or  rejection  of  the  data  was  necessary.  Any  data  outside  stated 
objectives  were  qualified.  The  completeness  objective  of  having  more  than  90  percent 
usable  data  was  met.  Greater  than  98  percent  of  the  data  were  validated  and  met  the 
data  quality  objectives  of  the  program. 

The  Area  D  extraction  system  was  evaluated  based  on  hydraulic  gradients 
between  monitoring  wells  and  the  changes  of  contaminant  concentrations  detected  in 
groundwater  samples  collected  from  shallow,  middle,  and  deep  "A"  zone  monitoring 
wells.  The  Area  D  extraction  system  is  effective  in  containing  contaminants  because 
hydraulic  gradients  between  specific  pairs  of  monitoring  wells  remain  at  the 
recommended  magnitudes.  In  addition,  water-quality  data  from  shallow  zone  monitoring 
wells  outside  of  the  well  field  indicate  that  TCE  concentrations  have  decreased  to  below 
the  MCL  or  have  stabilized  since  the  extraction  system  began  operating  in  July  1987. 


The  Area  C  extraction  system  was  designed  as  an  interim  remedial 
measure  to  remove  contaminated  groundwater  near  the  contaminant  source.  At  the 
present  time,  the  influence  of  the  Area  C  extraction  system  cannot  be  evaluated  using 
the  existing  array  of  monitoring  wells.  More  well  pairs  or  piezometers  are  needed  to 
measure  the  effects  of  the  extraction  wells  on  the  hydraulic  gradients  and  on  local 
groundwater  flow  patterns.  The  extraction  system  has  been  operating  for  19  months 
(August  1988  to  March  1990),  which  is  not  a  sufficient  length  of  time  to  cause  notable 


changes  in  contaminant  concentrations. 
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monitoring  wells  located  upgradient  and  downgradient  of  the  extraction  wells  will 
continue  to  be  evaluated  to  determine  if  contaminants  migrating  toward  the  extraction 
wells  are  being  captured. 
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TABLE  S-l.  NOTABLE  CHANGES  FROM  PREVIOUS  SAMPLING  EVENT 

January  -  March  1990 


Last  Quarter 

Concentration  Change 

Well  ID 

Sampled 

Analyte 

(Mg/L) 

Area  A 

MW-71 

4Q89 

Trichloroethene 

t  from  0.59  (1Q89)  to  3. 

Area  B 

MW-7 

4Q89 

Trichloroethene 

t  from  36  to  47 

total  1,2-Dichloroethene 

t  from  24  to  34 

MW-41S 

4Q89 

Tetrachloroethene 

4  from  200  to  130 

Trichloroethene 

4  from  3500  to  1800 

MW-151 

4Q89 

Tetrachloroethene 

t  from  ND  to  6.1  (1) 

MW-153 

4Q89 

Trichloroethene 

t  from  52  to  150 

MW- 156 

.... 

Trichloroethene 

t  from  78  to  100  (2) 

total  1,2-Dichloroethene 

t  from  48  to  52  (2) 

MW- 157 

.... 

Tetrachloroethene 

t  from  390  to  2300  (2) 

Trichloroethene 

t  from  4800  to  5400  (2) 

MW-158 

.... 

Trichloroethene 

t  from  1000  to  1500 

total  1,2-Dichloroethene 

t  from  28  to  42 

Tetrachloroethene 

t  from  80  to  210 

Southwest 

MW- 1046 

4Q89 

1,2-Dichloroethane 

t  detected  at  0.60 
(MCL  =  0.50  /xg/L) 

MW-1049 

4Q89 

Trichloroethene 

t  from  8.5  to  13 

Area  C 

MW-129 

4Q89 

Trichloroethene 

t  from  140  to  290 

MW-131 

4Q89 

Trichloroethene 

t  from  27  (3Q89)  to  49 

MW-136 

4Q89 

Trichloroethene 

t  from  170  to  690 

Area  D 

MW- 10 

4Q89 

1,2-Dichloroethane 

4  from  7000  to  250 

Aluminum 

4.3  mg/L  (3) 

MW-11 

4Q89 

Trichloroethene 

t  from  3200  to  3900 

1,1, 1-T  richloroethane 

t  from  3400  to  3700 

1,1-Dichloroethene 

4  from  20,000  to  17,000 

MW-72 

4Q89 

1,1-Dichloroethene 

4  from  530  to  260 

ND  =  Not  detected 

(1)  =  Previously  detected  at  9.9  /xg/L  (3Q89) 

(2)  =  Sampled  under  PGOURI  or  EE/CA  prior  to  1Q90 

(3)  =  Not  previously  analyzed  for  this  metal 
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A  complete  evaluation  of  the  Groundwater  Sampling  and  Analysis  Program 
(GSAP)  was  performed  in  December  1989  and  reported  in  the  "Letter  of 
Recommendations  for  the  Continuance  of  the  Groundwater  Sampling  and  Analysis 
Program"  (Radian,  1990).  The  report  provides  the  rationale  for  proposed  revisions  to 
the  program,  including  changes  in  sampling  frequencies,  analytical  methods,  and 
sampling  schedules.  The  recommendations  will  become  effective  to  the  GSAP  in  the 
second  quarter  (April  -  June  1990)  sampling  effort. 

Three  new  wells  in  the  southwest  area,  MW-1054,  MW-1055,  and  MW- 
1057,  could  not  be  sampled  during  the  First  Quarter  1990  sampling  period  due  to  muddy 
conditions  at  the  site.  Two  attempts  were  made  to  sample  these  wells.  These  three 
wells  are  scheduled  for  sampling  during  Second  Quarter  1990.  Radian  recommends  that 
alternatives  be  explored  to  access  these  wells  during  the  wet  season. 
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The  purposes  of  the  field  sampling  activities  are  to  obtain  groundwater- 
level  measurements  and  to  obtain  representative  groundwater  samples  for  chemical 
analyses.  Groundwater-level  measurements  were  taken  in  157  wells  on  08,  09,  and  10 
January  1990.  These  measurements  provide  data  for  evaluation  of  the  groundwater  flow 
directions  beneath  McClellan  Air  Force  Base  (AFB)  and  adjacent  areas.  Groundwater 
samples  were  collected  from  a  total  of  113  wells  between  12  January  and  02  March 
1990.  Locations  of  wells  on  and  off  base  are  shown  on  Plate  1,  in  the  Plates  Section  of 
this  report.  The  wells  sampled  included  103  monitoring  wells,  6  Area  D  extraction  wells, 
and  4  Area  C  extraction  wells.  Four  extraction  wells  were  also  sampled  during  February 
and  March  1990.  Of  the  113  monitoring  wells  sampled,  83  are  located  on  base  and  30 
are  located  off  base.  Five  wells  were  newly  installed  under  the  EE/CA  Program  and 
were  sampled  for  the  first  time  under  the  Groundwater  Sampling  and  Analysis  Program. 

Beginning  in  January  1989,  the  sampling  frequency  for  42  monitoring  wells 
was  reduced  from  quarterly  to  annually.  A  reduction  in  sampling  frequency  was 
recommended  by  Radian  Corporation  (Radian)  and  approved  by  all  concerned 
regulatory  agencies.  The  reduction  in  sampling  frequency  for  the  42  monitoring  wells 
was  based  on  the  analytical  history  of  the  wells,  location  of  the  wells,  and  estimated 
groundwater  velocities  near  the  wells.  The  42  wells  included  in  the  annual  sampling 
schedule  had  shown  a  consistent  history  of  either  no  analytes  detected  or  relatively 
stable  concentrations  >f  analytes.  Each  of  the  wells  reduced  to  annual  sampling  are 
located  more  than  1,000  feet  from  active  water  supply  wells  and  from  the  two  on-base 
extraction  systems.  Groundwater  velocities  in  areas  near  the  wells  are  estimated  to 
range  from  10  to  20  feet/month,  a  relatively  slow  velocity  calculated  from  existing  data 
on  gradients  and  hydraulic  conductivities.  Because  of  their  locations  and  relatively  slow 
groundwater  velocities,  annual  sampling  of  these  wells  is  an  adequate  frequency  to 
monitor  data  on  groundwater  quality.  The  wells  now  scheduled  for  annual  sampling  and 
the  specific  reasons  for  reducing  sampling  of  each  of  these  wells  from  quarterly  to 
annually  are  listed  in  Appendix  A-l.  Wells  scheduled  for  annual  sampling  were  sampled 
during  Fourth  Quarter  1989. 

During  the  January  through  March  1990  sampling  period,  Radian  was 
unable  to  collect  groundwater  samples  from  eight  wells  that  were  selected  for  First 
Quarter  sampling  as  follows: 
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•  MW-114,  MW-1013,  and  MW-1014:  For  the  third  consecutive 
quarter,  the  groundwater  in  these  wells  was  very  muddy,  and  there 
was  very  little  water;  a  representative  sample  could  not  be  taken. 

•  MW-120:  This  well  has  a  bent  casing,  and  sampling  equipment 
could  not  be  lowered  to  the  water  surface.  This  well  was  dry  during 
Fourth  Quarter  1989. 

•  MW-122:  This  well  has  a  bent  casing  and  a  malfunctioning 
dedicated  pump  system.  The  bent  casing  prevents  sampling 
equipment  from  being  lowered  into  the  well. 

•  MW-1054,  MW-1055,  and  MW-1057:  These  wells  were  inaccessible 
due  to  muddy  conditions  at  the  well  location.  Another  attempt  to 
sample  these  wells  was  made  two  weeks  after  the  end  of  the  first 
quarter  sampling  effort.  However,  the  wells  were  still  inaccessible. 
These  three  wells  are  scheduled  for  sampling  during  Second 
Quarter  1990. 

All  groundwater  samples  collected  were  analyzed  using  U.S.  Environ¬ 
mental  Protection  Agency  (U.S.  EPA)  Solid  Waste  846  (SW-846)  Methods  (U.S.  EPA 
Third  Edition,  1986).  All  samples  were  analyzed  for  halogenated  volatile  organic 
compounds  (VOCs)  using  U.S.  EPA  Method  8010.  Selected  samples  were  analyzed  for: 
aromatic  VOCs  using  U.S.  EPA  Method  8020;  VOCs  using  U.S.  EPA  Method  8240, 
metals  using  U.S.  EPA  Method  6010;  and  hexavalent  chromium  using  U.S.  EPA  Method 
7196. 

A  list  of  wells  sampled  and  analyses  performed  during  January  through 
March  1990  is  presented  in  Table  1-1  on  page  1-20.  Locations  of  the  wells  are  shown 
on  Plate  1.  MW-61  was  inadvertently  analyzed  for  U.S.  EPA  Method  6010  only;  no 
analysis  for  volatile  organic  compounds  was  performed  for  this  well  during  the  First 
Quarter  1990. 

A  summary  of  the  analytical  results  from  the  sampling  period  of  January 
through  March  1990  is  presented  in  Tables  1-2  and  1-3.  Contaminant  levels  in  49  wells 
exceeded  California  Department  of  Health  Services  (DHS)  Maximum  Contaminant 
Levels  (MCLs),  DHS  Action  Levels,  and/or  U.S.  EPA  Primary  Maximum  Contaminant 
Levels.  Of  the  49  wells,  31  are  on-base  monitoring  wells  located  in  Areas  A,  B,  C, 
and  D;  10  are  extraction  wells  located  in  Areas  C  and  D;  and  8  are  off-base  monitoring 
wells  located  in  the  Northwest  and  Southwest  Areas.  During  the  previous  sampling 
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period,  45  wells  contained  contaminants  at  concentrations  above  DHS  Action  Levels 
and/or  U.S.  EPA  PMCLs.  The  reason  for  the  increase  in  the  number  of  wells 
exceeding  drinking  water  standards  will  be  discussed  in  Section  1.2. 

1.1  Results  of  Field  Activities 

Field  activities  included  measuring  groundwater  levels,  monitoring  three 
water  quality  parameters  during  purging  of  the  wells,  and  collecting  water  quality 
samples  for  chemical  analyses.  The  detailed  procedures  used  to  measure  groundwater- 
levels  and  to  collect  water  samples  are  described  in  the  Quality  Assurance  Project  Plan 
(QAPP)  (Radian,  August  1989).  Sampling  procedures  include  purging  a  minimum  of 
three  well  volumes  from  each  well  and  the  measurement  of  pH,  temperature,  and 
conductivity  of  groundwater  to  verify  that  stagnant  water  in  the  well  has  been  removed 
and  fresh  formation  water  will  be  sampled.  When  the  pH,  temperature,  and 
conductivity  have  stabilized  after  repeated  measurements  of  purged  water,  the  well  is 
considered  ready  for  sampling. 

The  results  of  field  data  collected  during  January  through  March  1990  are 
discussed  in  the  following  subsections. 

1.1.1  Groundwater  Levels 

The  results  of  groundwater-level  measurements  for  January  1990  are 
presented  in  Table  1-4  beginning  on  page  1-24.  These  water-level  data  were  used  to 
generate  potentiometric  surface  maps  for  the  four  zones  monitored  quarterly  at 
McClellan  AFB.  The  four  monitoring  zones  are  as  follows:  the  shallow  monitoring  zone 
(above  -55  feet  mean  sea  level  [msl]);  middle  monitoring  zone  (between  -55  and  -100 
feet  msl);  deep  "A"  monitoring  zone  (between  -100  and  -150  feet  msl);  and  deep  "B" 
monitoring  zone  (below  -150  feet  msl).  One  potentiometric  surface  map  is  constructed 
from  water-level  measurements  representing  each  zone.  Potentiometric  surface  maps  at 
a  larger  scale  are  prepared  for  two  zones  beneath  Area  D.  The  maps  are  presented  on 
Plates  2  through  7. 

An  evaluation  of  the  potentiometric  maps  for  the  four  monitoring  zones 
(Plates  2  through  7)  indicates  that  the  flow  patterns  across  the  base  are  similar  to  those 
from  previous  quarters  except  in  Area  B.  In  Area  B,  groundwater  flow  is  greatly 
influenced  by  the  pumping  of  Base  Production  Well  (BW)  18,  When  the  well  is 
pumping,  groundwater  in  all  four  monitoring  zones  flows  toward  the  cone  of  depression 
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created  by  BW-18.  However,  during  early  January  1990  BW-18  was  not  pumping,  thus 
the  groundwater  flow  direction  in  all  four  monitoring  zones  within  Area  B  was  not 
toward  the  well  but  instead  toward  the  south.  Water  levels  measured  during  January  in 
wells  near  BW-18  are  from  four  to  eight  feet  higher  than  in  October  1989.  In  other 
portions  of  the  base,  groundwater  flow  directions  have  not  changed  since  the  last 
quarter.  In  Area  D,  the  effect  of  extraction  well  pumping  can  be  seen  as  cones  of 
depression  on  the  maps  for  the  shallow  and  middle  monitoring  zones.  The  shallow, 
middle,  and  deep  "A"  maps  show  groundwater  flow  toward  the  south/southeast  from  the 
West  Area,  across  Area  C  to  Area  B.  The  shallow  and  middle  zone  maps  for  the 
southeastern  part  of  McClellan  AFB  and  Area  A  continue  to  show  flow  toward  the 
southwest. 


1.1.2  Field  Parameters 

Results  of  pH,  conductivity,  and  temperature  measurements  taken  during 
the  January  through  March  1990  sampling  period  are  presented  in  Table  1-5  beginning 
on  page  1-29. 


1.2  Analytical  Results 

Samples  collected  from  monitoring  and  extraction  wells  during  this 
sampling  period  were  analyzed  using  U.S.  EPA  Methods  8010,  8020,  8240,  6010,  and 
7196.  Samples  collected  from  49  wells  contained  contaminants  at  concentrations  above 
DHS  Action  Levels,  DHS  MCLs,  and/or  U.S.  EPA  PMCLs.  Analytical  results  from 
these  49  wells  are  listed  in  Table  1-6  on  page  1-32.  Three  new  wells,  MW-156,  MW- 
157,  and  MW-158,  were  added  to  the  GSAP  this  quarter.  During  the  Fourth  Quarter 
1989  sampling  period,  samples  from  45  wells  contained  concentrations  above  state  and 
federal  drinking  water  standards.  Some  of  the  49  wells  listed  in  Table  1-6  are  different 
than  those  that  were  above  drinking  water  standards  during  the  last  sampling  period 
(October  1989).  These  differences  are  summarized  below: 

•  Concentrations  in  one  well,  MW-131,  were  detected  above  drinking 
water  standards  during  this  sampling  period.  This  well  was  above 
drinking  water  standards  when  last  sampled  during  Second  Quarter 
1990. 

•  Concentrations  in  one  well,  MW-150,  decreased  below  drinking 
water  standards  during  this  sampling  period. 
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♦  Concentrations  in  three  new  wells,  MW-156,  MW-157,  and  MW-158, 
that  had  not  been  previously  sampled  under  this  program  had 
concentrations  above  drinking  water  standards. 

Trichloroethene  (TCE)  was  the  contaminant  that  exceeded  the  DHS  MCLs 
concentration  in  43  of  the  49  wells  containing  contaminants  above  state  and  federal 
drinking  water  standards.  Concentrations  of  TCE  detected  in  wells  sampled  during  this 
sampling  period  are  shown  by  monitoring  zone  on  Plates  8,  9,  10,  and  11  representing 
the  shallow,  middle,  deep  "A,"  and  deep  "B"  monitoring  zones,  respectively. 

The  results  from  each  well  sampled  and  analyzed  during  the  First  Quarter 
1990  were  evaluated  to  determine  if  the  recent  sampling  history  of  the  well  indicates  any 
apparent  trend  of  increasing  or  decreasing  contaminant  concentrations.  The  results  were 
also  evaluated  to  determine  if  there  was  a  wide  variation  in  concentr;  ons  from  those 
detected  during  the  Fourth  Quarter  1989.  The  results  of  this  evaluatk  are  summarized 
below. 


In  Area  A,  the  concentration  of  trichloroethene  (TCE)  in  MW-71  has 
shown  a  pattern  of  increasing  concentration  over  the  last  four  quarters.  The  TCE 
concentration  in  MW-71  increased  from  0.59  /xg/L  in  the  First  Quarter  1989  to  3.5  /xg/L 
in  the  First  Quarter  1990.  The  MCL  for  TCE  is  5.0  /ig/L 


Four  wells  in  Area  B,  including  MW-7,  MW-41S,  MW-151,  and  MW-153 
showed  notable  changes  in  the  First  Quarter  1990. 


•  MW-7  Trichloroethene 

Total  1,2-Dichloroethene 


t  from  36  to  47  /xg/L 
t  from  24  to  34  /xg/L 


•  MW-41S  Tetrachloroethene 
Trichloroethene 


i  from  200  to  130  /xg/L 
i  from  3500  to  1800  /xg/L 


•  MW-151  Tetrachloroethene 


•  MW-153  Trichloroethene 


t  from  below  MCL  of  5 
/xg/L  to  6.1  /xg/L. 
Previously  detected  at  9.9 
;  J/L  (3Q89). 

t  from  52  to  150  /xg/L 
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Three  wells,  previously  sampled  under  ABGOURI  and  EE/CA,  had  compounds 
detected  above  drinking  water  standards. 

•  MW-156  Trichloroethene  t  from  78  (9/89)  to  100 

Mg/L 

total  1,2-Dichloroethene  t  from  48  to  52  /xg/L 

•  MW-157  Trichloroethene  t  from  4800  to  5400  /xg/L 

Tetrachloroethene  t  from  39u  to  2300  /xg/L 

•  MW- 158  Trichloroethene  t  from  1000  to  1500  /xg/L 

Tetrachloroethene  t  from  80  to  210  /xg/L 

total  1,2-Dichloroethene  t  from  28  to  42  /xg/L 

In  the  Southwest  Area,  MW-1046  had  1,2-dichloroethane  detected  at  0.60 
/xg/L,  above  the  DHS  MCL  of  0.50  /xg/L.  Trichloroethene  (TCE)  in  this  well  remained 
at  20  /xg/L.  Additionally,  TCE  in  MW-1049  increased  from  8.5  to  13  /xg/L. 

Three  wells  in  Area  C  including  MW-129,  MW-136,  and  MW-131,  showed 
changes  in  the  First  Quarter  1990.  Variations  in  analyte  concentrations  are  expected  in 
wells  near  the  Area  C  extraction  system,  such  as  MW-129  and  MW-136. 

•  MW-129  Trichloroethene  t  from  140  to  290  /xg/L 

•  MW-131  Trichloroethene  t  from  27  (3Q89)  to  49 

Mg/L 

•  MW-136  Trichloroethene  t  from  170  to  690  /xg/L 

Three  wells  in  Area  D,  MW-10,  MW-11,  and  MW-72,  had  notable  changes 
in  the  First  Quarter  1990. 

•  MW-10  1,2-Dichloroethane  I  from  7000  to  250  /xg/L 

(250  /xg/L  is  the  historical 
range) 

Aluminum  detected  at  4.3  mg/L  (MCL 

is  1.0  mg/L;  not  previously 
analyzed  for  this  metal) 

•  MW-11  Trichloroethene  t  from  3200  to  3900  /xg/L 


DatSuralQ/082190/jlh-mkh 


1-9 


RADIAN 


c  o 


I  O  N 


1,1,1-Trichloroethene 

1,2-Dichloroethene 


MW-72  1,1-Dichloroethene 


t  from  3400  to  3700  /xg/L 
1  from  20,000  to  17,000 
^g/L 

i  from  530  to  260  /xg/L 
(260  is  the  historical  range) 


1.2.1  Summary  of  QA/QC  Data 

This  section  presents  a  summary  of  the  Quality  Assurance/Quality  Control 
(QA/QC)  data,  qualified  data,  and  corrective  actions  taken  during  January,  February, 
and  March  1990. 

The  QA/QC  data  presented  in  this  report  have  been  evaluated  with 
respect  to  the  quality  assurance  objectives  specified  in  Section  4.0  of  the  Final  Mc¬ 
Clellan  Air  Force  Base  Quality  Assurance  Project  Plan  (QAPP)  (Radian,  August  1989). 
These  objectives  specify  acceptable  accuracy  and  precision  performance  for  each 
method.  In  addition,  objectives  are  specified  for  completeness,  representativeness,  and 
comparability. 

The  quality  assurance  objectives  for  precision  are:  a  relative  percent 
difference  (RPD)  of  less  than  or  equal  to  50  percent  for  field  duplicate  sample  results, 
and  an  RPD  of  less  than  or  equal  to  30  percent  for  laboratory  duplicate  results.  The 
objectives  for  accuracy  are  analyte-specific  and  are  listed  in  each  method  standard 
operating  procedure.  The  objective  for  completeness  is  to  have  greater  than  90  percent 
of  all  data  reported  as  valid.  The  objective  for  comparability  and  representativeness  are 
more  a  function  of  the  sampling  program  and  can  be  evaluated  only  in  terms  of  the 
program  objectives.  However,  comparability  is  achieved  by  using  standard  methods  of 
sampling  and  analysis,  reporting  in  standard  units,  and  using  standard  and  compre¬ 
hensive  reporting  formats. 

There  were  no  significant  problems  that  affected  the  overall  d  ata  quality 
reported  for  the  period  of  January,  February,  and  March  1990,  as  shown  in  the  summary 
of  QA/QC  procedures  presented  in  this  report.  Although  data  from  several  wells 
required  qualification,  the  majority  of  the  data  met  the  data  quality  objectives. 
Summaries  of  the  QC  data  for  blanks,  and  for  duplicates  and  spikes  are  presented  in 
Tables  1-7  and  1-8,  beginning  on  pages  1-12  and  1-14,  respectively.  Table  1-9,  beginning 


DatSum  lQ/082190/jlh-mkh 


1-10 


on  page  1-16,  contains  a  list  of  the  qualified  data.  Table  1-10,  beginning  on  page  1-39 
shows  the  holding  times  for  each  sample. 

More  than  98  percent  of  the  data  were  valid,  fulfilling  the  project  objec¬ 
tives  for  accuracy  and  precision;  the  exceptions  are  noted  in  Table  1-9.  From  a  total  of 
6284  individual  analyte-measurement  results  (both  detected  and  nondetected),  76 
detected  results  were  qualified.  The  completeness  objective  of  90  percent  valid  data  was 
attained. 


Some  analytical  results  in  this  report  are  flagged  with  letters  or  symbols. 

A  "C"  flag  indicates  that  the  analyte  was  confirmed  by  analysis  on  a  second 
chromatographic  column.  A  "P"  flag  indicates  ihat  the  compound  had  been  confirmed  in 
previous  quarters  by  a  second-column  confirmation  run;  therefore,  a  second-column 
confirmation  was  not  performed.  A  "B"  flag  indicates  that  the  compound  was  reported 
in  the  reagent  blank  analyzed  the  day  the  sample  was  analyzed.  A  "U"  flag  appears 
when  either  methylene  chloride  or  toluene  were  detected  at  a  concentration  less  than 
five  times  the  detection  limit.  No  confirmation  is  required  for  these  two  analytes  at 
these  low  concentrations  and  the  data  are  flagged  as  unconfirmed. 

There  were  wells  in  which  the  quantitation  of  certain  compounds  were 
affected  by  interferences  on  the  first  column  for  analyses  by  Method  8010.  Because  the 
deviation  concentrations  were  not  within  a  factor  of  two,  the  compounds  for  both  the 
first  and  second  column  were  reported  as  unconfirmed.  As  indicated  by  past  history, 
these  compounds  have  already  been  previously  confirmed.  This  data  is  being  reported 
and  flagged  with  one  of  three  letters  [(a),  (b),  or  (c)]  to  describe  the  analytical 
consideration  that  causes  qualification  of  the  result,  as  well  as  the  flag,  (2),  which 
indicates  that  the  second  column  result  was  reported.  All  Method  8010  data  with  these 
flags  should  be  interpreted  as  an  estimated  or  approximate  value. 

A  subset  of  Method  8010  analytical  data  initially  were  reported  with  a  high 
bias  in  the  results  for  compounds  of  interest  due  to  a  laboratory  calibration  error.  One 
of  5  calibration  standards  did  not  meet  the  laboratory  acceptance  criterion,  and  use  of 
the  resulting  linear  regression  equation  introduced  a  high  bias  (11  to  39  percent)  in  the 
data  for  all  except  1  of  28  method  analytes  detected  in  this  sampling  period.  The  EPA 
method  requires  either  use  of  a  5  point  calibration  to  within  a  relative  standard 
difference  of  20%,  or  the  use  of  a  calibration  curve.  The  linear  regression  equation 
used  to  calculate  the  sample  results  meet  Radian’s  quality  assurance  objectives  if  the 
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TABLE  1-7.  SUMMARY  OF  QUALITY  CONTROL  RESULTS  FOR  BLANKS,  GROUNDWATER 
SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  -  MARCH  1990, 

McClellan  afb 


U.S.  EPA 

SW-846 

Method 

Number 

Performed 

Compound 

(Number  of  Occurrences) 

Range  of  Results 

Reagent  Blanks 

8010 

43 

ND 

NA 

8020 

16 

ND 

NA 

8240 

4 

Acetone  (1) 

1.6  *  ug/L 

Methylene  chloride  (3) 

1.6  -  5.3*  ug/L 

6010 

15 

Aluminum  (3) 

0.065  *  mg/L 

Boron  (7) 

0.012  -  0.016  *  mg/L 

Sodium  (3) 

0.75  *  mg/L 

Molybdenum  (3) 

0.009  -  0.010  *  mg/L 

Zinc  (5) 

0.003  -  0.004  mg/L 

Iron  (5) 

0.011  -  0.016  *  mg/L 

Calcium  (4) 

0.018  -  0.019  *  mg/L 

Silicon  (3) 

0.29  mg/L 

7196 

15 

ND 

NA 

THd  Blanks 

8010 

8 

Methylene  chloride  (2) 

0.60  -  0.86  *  ug/L 

Tetrachloroethene  (2) 

0.25  -  031  *  ug/L 

Ambient  Blanks 

* 

8010 

9 

1,1,1-Trichloroethane  (1) 

035  *  ug/L 

Methylene  chloride  (2) 

0.58  -  0.66  *  ug/L 

Trichloroethene  (1) 

0.60  C  *  ug/L 

8020 

1 

No  Analytes  Detected 

NA 

EauiDment  Blanks 

8010 

12 

1,1,1-Trichloroethane  (2) 

0.28  -  0.65  *  ug/L 

Methylene  chloride  (4) 

0.84  -  3.1  *  ug/L 

Trichloroethene  (1) 

032  *  C  ug/L 

i  continued 

I 
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Table  1-7.  (Continued) 


U.S.  EPA 

SW-846 

Number 

Compound 

Method 

Performed 

(Number  of  Occurrences) 

Range  of  Results 

8020 

4 

No  Analytes  Detected 

NA 

6010 

1 

Boron  (1) 

0.29  mg/L 

Calcium  (1) 

0.064  mg/L 

Iron  (1) 

0.067  mg/L 

Silicon  (1) 

0.30  mg/L 

Sodium  (1) 

0.43  mg/L 

Zinc  (1) 

0.0030  *  mg/L 

7196 

1 

No  Analytes  Detected 

NA 

NA  =  Not  applicable. 

C  =  Confirmed  on  second  column. 

*  =  Detected  at  less  than  five  times  the  detection  limit. 
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TABLE  1-8.  SUMMARY  OF  QUALITY  CONTROL  RESULTS  FOR  DUPLICATES 

AND  SPIKES,  GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 
JANUARY  -  MARCH  1990,  McCLELLAN  AFB 


U.S.  EPA 

SW-S46 

Method 

Number 

Performed 

Compound 

Range 

of 

Results 

(%) 

Acceptance 

Criteria3 

(%) 

Results 

Not 

Meeting 

Criteria13 

Duplicate  Samples 

8010 

11 

Varies 

0  -  86 

50 

2 

8020 

3 

No  Analytes  Detected 

NC 

50 

0 

8240 

1 

Varies 

6  -  17 

50 

0 

6010 

4 

Varies 

0  -  127 

50 

3 

7196 

2 

Hexavalent  chromium 

NC 

50 

0 

Matrix  Snike  Duplicates 

8010 

10 

3  compounds 

1  -  53 

30 

2 

8020 

3 

3  compounds 

2-82 

30 

1 

8240 

1 

5  compounds 

6-97 

30 

0 

6010 

3 

Varies 

0  -  16 

30 

0 

71% 

1 

Hexavalent  chromium 

12 

30 

0 

Matrix  Spikes 

8010 

20 

Chlorobenzene 

75  -  101 

38  -  150 

0 

18 

1,1-Dichloroethene 

43  -  99 

28  -  167 

0 

18 

Trichloroethene 

49  -  102 

35  -  146 

0 

8020 

6 

Benzene 

50-120 

39  -  150 

0 

6 

Toluene 

63-85 

46  -  148 

0 

6 

Chlorobenzene 

57-73 

55  -  135 

0 

8240 

2 

Benzene 

85-90 

76  -  127 

0 

2 

Toluene 

88-97 

76-125 

0 

2 

Chlorobenzene 

86-94 

75-130 

0 

2 

1,1-Dichloroethene 

158  -  210 

65  -  145 

2 

2 

Trichloroethene 

97-113 

71  -  120 

n 

V 

6010 

6 

Varies 

%-  164 

75-  125 

2 

71% 

2 

Hexavalent  chromium 

87-98 

75-125 

0 

continued 
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Table  1-8  (Continued) 


Range 

Results 

U.S.  EPA 

of 

Acceptance 

Not 

SW-846 

Number 

Results 

Criteria3 

Meeting 

Method 

Performed 

Compound 

(%) 

(%) 

Criteria13 

Analytical  Spikes 

6010 

varies  by 
metai  analyte 

Varies 

62  -  118 

75  -  125 

12 

Surrogate 

Spikes 

8010 

196 

l-Bromo-4-fluorobenzene 

64  -  172 

40  -  140 

7 

8020 

196 

l-Bromo-4-fluorobenzene 

80  -  124 

40  -  140 

0 

'  .0 

12 

l,2-Dichloroethane-d4 

86-  100 

76  -  114 

0 

l,Bromo-4-flurobenzene 

95  -  104 

86-  115 

0 

Toluene-^ 

98-  104 

88  -  110 

0 

a  The  acceptance  criteria  represent  the  upper  acceptable  bound  of  the  RPD  (%)  for  duplicates  and  the 
range  in  percent  recovery  for  the  spikes. 
b  Refers  to  individual  analytical  results,  not  overall  sample  results. 

NC  =  Not  Calculated 
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TABLE  1-9.  SUMMARY  OF  QUALIFIED  DATA,  GROUNDWATER  SAMPLING  AND 

ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1990,  McCLELLAN  AFB 


Sample  U.S.  EPA 
Number  Method 

Analyte(s) 

Type  of 
Qualification 

Reason 

EW-73 

8240 

1,1-Dichloroethene 

PL 

High  matrix  spike  recovery 

3010 

1,1-Dichloroethene 

M 

High  matrix  spike  recovery 

EW-84 

8240 

Methylene  Chloride 

R 

Detected  in  reagent  blank 

EW-85 

8240 

Methylene  Chloride 

R 

Detected  in  reagent  blank 

6010 

Zinc 

R 

Detected  in  reagent  blank 

8010 

Tetrachloroethene 

E 

Estimated  -  poor  confirmation 

EW-86 

8010 

Tctrachloroethene 

E 

Estimated  -  poor  confirmation 

EW-137 

6010 

Zinc 

R 

Detected  in  reagent  blank 

EW-140 

6010 

Zinc 

R 

Detected  in  reagent  blank 

EW-141 

6010 

Zinc 

R 

Detected  in  reagent  blank 

EW-144 

8010 

1, 1, 1-Trichloroethane 

E 

Estimated  -  poor  confirmation 

6010 

Zinc 

R 

Detected  in  reagent  blank 

MW-7 

8010 

Methylene  Chloride 

E 

Estimated  -  poor  confirmation 

MW-21D 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW-22 

8010 

Trichloroethene 

E 

Estimated  -  poor  confirmation 

MW-26D 

8010 

Chloroform 

E 

Estimated  -  poor  confirmation 

MW-33S 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW-44S 

6010 

\.  Zinc/'Iroh 

R 

Detected  in  reagent  blank 

8010 

Tricholorethenc 

E 

Estimated  -  poor  confirmation 

MW-54 

6010 

Iron 

R 

Detected  in  reagent  blank 

MW-57 

8010 

1,2-Dichloroethane 

E 

Estimated  -  poor  confirmation 

(Continued) 


DatSumlQ/0S0290/jlh 


1-16 


TABLE  1-9.  (Continued) 


RADIAN 


Sample 

Number 

U.S.  EPA 
Method 

Analyte(s) 

Type  of 
Qualification 

Reason 

MW-60 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

8010 

Trichloroethene 

E 

Estimated  -  poor  confirmation 

MW-62 

6010 

Iron 

M,  PF 

High  matrix  spike  recovery 

MW-70 

8010 

Tetrachloroethene 

E 

Estimated  -  poor  confirmation 

MW-71 

8010 

Chloroform 

E 

Estimated  -  poor  confirmation 

MW-88 

8010 

Tetrachloroethene 

E 

Estimated  -  poor  confirmation 

MW-89 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

8010 

1,1-Dichloroethene 

E 

Estimated  -  poor  confirmation 

MW-92 

6010 

Zinc 

PF 

High  RPD  in  duplicate  sample 

MW- 104 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

8010 

Trichloroethane 

E 

Estimated  -  poor  confirmation 

MW-128 

8020 

Benzene 

PL 

High  RPD  in  MS/MSD 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

8010 

1,1,2,2-Tetrachloroethane 

E 

Estimated  -  poor  confirmation 

MW-135 

8020 

total-1, 2-Dichloroethene 

PF 

High  RPD  in  duplicate  sample 

6010 

Iron 

PF 

High  RPD  in  duplicate  sample 

MW- 136 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW- 138 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW- 142 

6010 

•Zinc/Iron 

R 

Detected  in  reagent  blank 

MW-147 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW-150 

8240 

Methylene  Chloride 

R 

Detected  in  reagent  blank 

MW-153 

8010 

Trichloroethene 

PL 

High  RPD  in  MS/MSD 

MW-155 

8010 

total-l,2-Dichloroethane 

E 

Estimated  -  poor  confirmation 

(continued) 
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Sample  U.S.  EPA 
Number  Method 

Analyte(s) 

Type  of 
Qualification 

Reason 

MW-157 

8010 

Tetrachloroethene 

M 

High  surrogate  recovery 

MW- 1000 

8010 

Methylene  chloride 

O 

Detected  in  ambient  blank 

MW- 1001 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW- 1003 

6010 

Zinc/Iron 

R 

Detected  in  reagent  blank 

MW- 1004 

8010 

Trichiorethene 

PF 

High  RPD  in  duplicate  sample 

8010 

1,2-Dichloroethane 

E 

Estimated  -  poor  confirmation 

MW- 1019 

8010 

Chloroform 

E 

Estimated  -  poor  confirmation 

MW- 1021 

8010 

Trichloroethene 

PL 

High  RPD  in  MS/MSD 

MW- 1022 

8010 

Tetrachloroethene 

E 

Estimated  -  poor  confirmation 

MW- 1023 

8010 

1, 1,1-Trichloroethane 

E 

Estimated  -  poor  confirmation 

MW-1039 

8010 

1,1,1-Trichloroethane 

E 

Estimated  -  poor  confirmation 

MW-1045 

8240 

Methylene  chloride 

R 

Detected  in  reagent  blank 

8010 

Trichloroethene 

E 

Estimated  -  poor  confirmation 

MW- 1046 

8010 

1,2-Dichloroethane 

E 

Estimated  -  poor  confirmation 

MW- 1047 

6010 

Boron 

O 

Detected  in  equipment  blank 

Iron 

O 

Detected  in  equipment  blank 

Zinc 

0 

Detected  in  equipment  blank 

MW-1050 

8010 

Methylene  chloride 

E 

Estimated  -  poor  confirmation 

8010 

Trichloroethene 

E 

Estimated  -  poor  confirmation 

PL  =  Qualified  as  estimated  due  to  high  laboratory  variability  as  measured  by  laboratory  matrix 
spikes/matrix  spike  duplicates. 

PF  =  Qualified  as  estimated  due  to  high  total  variability  as  measured  by  field  duplicates. 

RPD  =  Relative  percent  difference. 

R  =  Detected  in  reagent  blank. 

O  =  Detected  in  blank  other  than  reagent  blank. 

M  =  Qualified  as  inaccurate  due  to  matrix  spike  or  surrogate  recoveries  outside  the  control  limits. 

E  =  Qualified  as  estimated  due  to  poor  second  column  confirmation  because  of  coelution,  interference,  or 
random  error. 
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highest  standard  is  removed.  Therefore,  the  regression  equations  were  recalculated 
using  the  remaining  4  standards.  The  corrected  regression  equations  were  used  to 
recalculate  all  affected  sample  results.  All  corrected  sample  results  calculated  from  the 
four-point  calibration  curve  are  reported  with  an  "I"  flag.  Because  the  highest 
concentration  standard  has  been  removed  from  the  calibration  curve,  the  quantitation 
range  for  analyses  performed  on  the  affected  instrument  is  reduced  from  30  ppb  to  15 
ppb.  In  one  sample,  the  field  duplicate  taken  at  MW-11,  the  results  for  1,1-dichloro- 
ethene  exceeded  the  calibration  range  of  the  instrument  after  recalculation.  The  result 
is  flagged  in  data  tables  with  a  "G".  This  sample  is  considered  a  quality  assurance 
sample,  therefore  it  is  not  included  in  Table  1-9. 

Method  8010  data  from  seven  monitoring  wells  and  nine  extraction  wells 
were  affected.  Seventy-five  individual  analytical  results  were  recalculated  and  flagged. 
Nine  analytes  were  affected,  including  trichloroethene  and  tetrachloroethene.  The 
corrected  sample  results  are  considered  valid,  unqualified,  and  meet  project  objectives 
for  usability  for  the  following  reasons: 

•  The  calibration  curve  and  linear  regression  equations  meet  method 
requirements; 

•  A  review  of  historical  data  from  these  samples  indicates  that  the 
recalculated  data  is  within  normal  range  for  previous  values;  and 

•  Only  data  that  was  within  the  calibration  range  of  the  instrument  has 
been  reported  without  qualification. 

1.2.2  Presentation  of  Analytical  Data 

This  section  presents  the  results  of  the  chemical  analyses  for  groundwater 
samples  collected  during  January  through  March  1990.  The  analytical  results  are 
presented  by  area  and  by  analytical  method.  Tables  1-11  through  1-12  present  the 
results  for  Area  A  and  Adjacent  On-Base  Areas.  Table  1-13  presents  the  results  for  the 
Southeast  Area.  Tables  1-14  through  1-18  present  the  results  for  Area  B  and  Adjacent 
On-Base  Areas.  Tables  1-19  through  1-22  present  the  results  for  the  Southwest  Area. 
Tables  1-23  through  1-26  present  the  analytical  results  from  wells  located  in  Area  C  and 
Adjacent  On-Base  Areas.  The  analytical  results  from  Area  D  and  from  the  Northwest 
Area  are  presented  in  Tables  1-27  through  1-31  and  Tables  1-32  through  1-35,  respec¬ 
tively.  Tables  1-36  through  1-38  present  the  analytical  x'esults  from  Other  On-Base 
Areas. 
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WELLS  SAMPLED  AND  ANALYSES  PERFORMED, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM. 

JANUARY  THROUGH  MARCH  1990.  HcCLELLAN  AIR  FORCE  BASE 


Well  (a)  Date  Method 

Number  Sampled  8010  8020  8240  6010 


EW-73  23-Jan-90 

EW-73  02-Feb-90  X 

EW-73  02-Mar-90  X 

EW-83  23-Jan-90 

EW-83  02-Feb-90  X 

EW-83  02-Mar-90  X 

EW-84  23-Jan-90 

EW-84  02-Feb-90  X 

EW-84  02-Mar-90  X 

EW-85  23-Jan-90 

EW-85  02-Feb-90  X 

EW-85  02-Mar-90  X 

EW-86  23-Jan-90 

EW-86  02-Feb-90  X 

EW-87  23-Jan-90 

EW-87  02-Feb-90  X 

EW-87  02-Mar-90  X 

EW- 137  23-Jan-90  X 

EW- 137  02-Feb-90  X 

EW- 137  02-Mar-90  X 

EW-140  23-Jan-90  X 

EW-140  02-Feb-90  X 

EW-140  02-Mar-90  X 

EW-141  23-Jan-90  X 

EW- 141  02-Feb-90  X 

EW-141  02-Mar-90  X 

EW-144  23-Jan-90  X 

EW-144  02-Feb-90  X 

EW-144  02-Mar-90  X 

MW-7  07-Feb-90  X 

MW-10  21-Feb-90  X 

MW- 11  22-Feb-90  X 

MW- 12  20-Feb-90  X 

MW- 14  21-Feb-90  X 

MW- 15  15-Feb-90  X 

MW-19D  28-Feb-90  X 

MW-200  23-Jan-90  •-  '  X 

MW-21D  31-Jan-90  X 

MW-22D  26-Jan-90  X 

MW-23D  16-Jan-90  X 


X 

X 

X 

X 


X 


X  X 


X 

X 


X 

X  X 

X 

X  X 

X 

X  X 

X 

X 


X 

X 

X 


(Continued. ) 

(a)  -  The  letters  ’S’  and  'O’  associated  with  the  monitoring 
well  numbers  are  part  of  the  well  identification  notation 
and  do  not  refer  to  monitoring  zones  at  McClellan  AFB. 

EW  *  Extraction  Well 
MW  *  Monitoring  Well 


7196 


X 
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RADIAN 


TA8LE  1-1  (Continued.) 


Well  (a) 
Number 

Oate 

Sampled 

8010  , 

8020 

Method 

8240  6010 

7196 

MW-24D 

16-Jan-90 

X 

X 

X 

MW-25D 

31-Jan-90 

X 

MW-26D 

31-Jan-90 

X 

MW-280 

24-Jan-90 

V 

MW-33S 

29-Jan-90 

X 

X 

X 

MW-41S 

12-Jan-90 

X 

MW-44S 

30-Jan-90 

X 

X 

MW- 51 

12-Jan-90 

X 

MW-52 

23-Jan-90 

X 

MW- 53 

18-Jan-90 

X 

MW- 54 

24-Jan-90 

X 

X 

X 

MW-55 

15-Jan-90 

X 

MW- 57 

25-Jan-90 

X 

MW- 58 

22-Jan-90 

X 

MW- 59 

24-Jan-90 

X 

MW- 60 

30-Jan-90 

X 

X 

MW-61 

23-Jan-90 

X 

MW-62 

23-Jan-90 

X 

X 

X 

X 

MW-63 

16-Jan-90 

X 

MW- 64 

13-Feb-90 

X 

MW- 65 

28-Feb-90 

X 

MW-66 

19-Feb-90 

X 

X 

X 

MW-70 

25-Jan-90 

X 

X 

X 

MW- 71 

02-Feb-90 

X 

X 

MW-72 

20-Feb-90 

X 

MW-74 

27-Feb-90 

X 

X 

MW-75 

05-Feb-90 

X 

X 

MW-76 

28-Feb-90 

X 

X 

MW- 88 

25-Jan-90 

X 

MW-89 

29-Jan-90 

X 

X 

X 

MW-90 

20-Feb-90 

X 

MW-91 

17-Jan-90 

X 

MW-92 

17-Jan-90 

X 

X 

X 

MW- 104 

30-Jan-90 

X 

X 

X 

MW- 105 

12-Jan-90 

X 

MW- 115 

18-Jan-90 

X 

MW-121 

15-Jan-90 

X 

MW- 128 

30-Jan-90 

X 

X 

X 

MW- 129 

l^-Jan'90  - 

X 

X 

HW-130 

19-Jan-90 

X 

X 

MW-131 

26-Jan-90 

X 

X 

MW-132 

17-Jan-90 

X 

(Continued. ) 

(a)  -  The  letters  'S'  and  'O’  associated  with  the  monitoring 
well  numbers  are  part  of  the  well  identification  notation 
and  do  not  refer  to  monitoring  zones  at  McClellan  AFB. 

EV  *■  Extraction  Well 
MW  »  Monitoring  Well 
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c 


I 


TABLE  1-1.  (Continued.) 


Well  (a) 
Number 

Date 

Sampled 

8010 

8020 

Method 

'•240 

6010 

MW- 133 

22-Jan-90 

X 

X 

MW-134 

15-Jan-90 

X 

X 

MW-13S 

22-Jan-90 

X 

X 

MW-136 

30-Jan-90 

X 

X 

MV- 138 

29-Jan-90 

X 

X 

MW- 139 

26-Jan-90 

X 

X 

MW-142 

29-Jan-90 

X 

X 

MW-143 

16-Jan-90 

X 

X 

MW-145 

25-Jan-90 

X 

X 

MW-146 

06-Feb-90 

X 

X 

MW-147 

06-Feb-90 

X 

X 

X 

MW-148 

07-Feb-90 

X 

X 

MW-149 

07-Feb-90 

X 

X 

MW- 150 

22-Feb-90 

X 

X 

MW- 151 

08-Feb-90 

X 

X 

MW- 152 

08-Feb-90 

X 

X 

MW- 153 

21-Feb-90 

X 

X 

MW- 154 

08-Feb-90 

X 

X 

MW- 155 

07-Feb-90 

X 

MW- 156 

26-Feb-90 

X 

MV-157 

19-Feb-90 

X 

MW- 158 

13-Feb-90 

X 

MW- 1000 

19-Feb-90 

X 

MW-1001 

31-Jan-90 

X 

X 

MW- 1002 

17-Jan-90 

X 

MW-1003 

31-Jan-90 

X 

X 

MW-1004 

31-Jan-90 

X 

MW-1005 

01-Feb-90 

X 

MW-1015 

26-Jan-90 

X 

MW-1016 

26-Jan-90 

X 

MW-1019 

01-Feb-90 

X 

MW-1020 

01-Feb-90 

X 

MW-1021 

01-Feb-90 

X 

MW- 1022 

01-Feb-90 

X 

MW- 1023 

18-Jan-90 

X 

X 

MW-1024 

18-Jan-90 

X 

X 

MW-1025 

18-Jan-90 

X 

X 

MW-1037 

19-0an-90 

X 

HW-i03S 

i$-Jan-30 

Y 

MW- 1039 

19-Jan-90 

X 

HW-1044 

26-Jan-90 

X 

HW-1045 

12-Feb-90 

X 

X 

(Continued. ) 

(a)  -  The  letters  'S'  and  '0'  associated  with  the  monitoring 
well  numbers  are  part  of  the  well  identification  notation 
and  do  not  refer  to  monitoring  zones  at  McClellan  AFB. 

EW  3  Extraction  Well 
MW  ■  Monitoring  Well 


mam 


TA8LE  1-1.  (Continued.) 


i 


Well  (a)  Date  Method 


Number 

Sampled 

8010 

8020  8240 

6010 

7196 

MW-1046 

14-Feb-90 

X 

X 

MV-1047 

14-Feb-90 

X 

X 

X 

MV-1048 

15-Feb-90 

X 

X 

X 

MW-1049 

09-Feb-90 

X 

MW-1050 

09-Feb-90 

X 

HW-1051 

09-Feb-90 

X 

X 

X 

MW- 1052 

12-Feb-90 

X 

MW-1053 

23-Feb-90 

X 

(a)  -  The 

letters  'S'  . 

and  ’0’  associated  with  the  monitoring 

well 

numbers  are 

part  of  the  wel 1 

identification  notation 

and  do  not  refer 

to  monitoring  zones  at  McClellan  AFB. 

EW  =  Extraction  Well 
MW  =  Monitoring  Well 


RMKAN 

CORPOXATtOM 


TABLE  1-4.  QUARTERLY  GROUNDWATER  LEVEL  DATA. 

GROUND  WATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  THROUGH  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 


Groundwater  Level  Elevation  (feet  above  mean  sea  level) 


Well 

Number(a) 

Area 

Current  Measurement 

1Q90 

Previous  Measurement 

4Q89 

Shallow  Tone  Mnnitorina  Wells: 

MW- 7 

B 

-  40.21 

-  44.13 

MW- 10 

0 

-  35.09 

-  35.78 

MW- 11 

0 

-  34.30 

-  36.21 

MW- 12 

D 

-  34.74 

-  35.38 

MW- 14 

0 

-  35.13 

-  35.76 

MW- IS 

0 

-  34.79 

-  35.44 

MW- 160 

OTHER 

-  29.70 

-  32.26 

MW-33S 

C 

-  36.48 

-  37.44 

MW-36S 

C 

-  33.30 

-  33  40 

MW-41S 

B 

-  40.31 

-  41.33 

MW-44S 

C 

-  34.24 

-  34.57 

MW-49S 

OTHER 

-  30.17 

-  32.97 

MW-60 

C 

-  34.70 

-  34.96 

MW- 61 

C 

-  37  27 

-  38.06 

MW-62 

C 

-  33.27 

-  34.46 

MW-65 

8 

-  39  89 

-  40.92 

MW-67 

A 

-  32.09 

-  34.25 

MW-68 

A 

-  35.37 

-  37.74 

MW- 88 

0 

-  34.07 

-  34.27 

MW-89 

0 

-  34.63 

-  35.15 

MW-90 

0 

-  34.68 

-  35.23 

MW-S1 

D 

-  34.39 

-  35.50 

MW-92 

0 

-  34.21 

-  35.33 

MW- 101 

OTHER 

-  30.18 

-  33.57 

MW- 102 

OTHER 

-  28  26 

-  28.87 

MW- 106 

OTHER 

-  32.76 

-  32.87 

MW- 107 

C 

-  33.40 

NM  (b) 

MW- 110 

C 

-  33.53 

-  33.57 

MW- 111 

C 

-  34  31 

-  34.58 

MW- 114 

C 

-  36.05 

NM  (b) 

MW- 116 

OTHER 

-  37.92 

-  38.24 

MW-128 

C 

-  36.83 

-  35.90 

MW- i 3 1 

C 

-  37.72 

-  38.89 

MW- 139 

C 

-  38.35 

-  40.05 

MW- 155 

B 

-  40.29 

NM  (e) 

MW- 157 

8 

-  40.32 

NM  (e) 

MW- 158 

B 

-  40  36 

NM  (e) 

MW- 1002 

NORTHWEST 

-  33.70 

-  34.85 

(Continued. ) 

NM  =  Not  measured 

MW 

=  Monitoring  Well 

EW 

=  Extraction  Well 

(a)  =  The  letters  'S 

and  ’0' 

associated  with  monitoring  well  numbers 

are 

part  of  the  well 

identi fication 

notation 

and  do  not 

refer  to  monitoring  zones  at 

McClellan  AFB. 

(b)  =  Well  dry 

(c) 

=  Blocked  well  access 

(d)  =  Well  under  repair 

(e) 

=  EE/CA  well  during  4Q89 
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TABLE  1-4.  (Continued.) 


RADIAN 


e 


I  O  M 


Arnnndwater  level  Elevation 

Ifeetahnvemeansea'level  1 

Well 

Current  Measurement 

Previous  Measurement 

Number(a)  Area 

1Q9Q 

4Q89 

Shallow  Zone  Monitnrino  Wells: 

MW-1004 

NORTHWEST 

-  33.05 

-  34.55 

MW- 1005 

NORTHWEST 

-  32.83 

-  34.63 

MW- 1009 

NORTHWEST 

-  31  92 

-  32.51 

MW- 1011 

SOUTHWEST 

-  36.75 

NM  (c) 

MW- 1012 

NORTHEAST 

-  24,61 

-  25.38 

MW- 1013 

SOUTHEAST 

-  40.55 

NM  (b) 

MW- 1014 

SOUTHEAST 

-  37.36 

-  39.33 

MW- 1016 

SOUTHWEST 

-  41.22 

-  45.39 

MW- 101 7 

WEST 

-  35.89 

-  35  09 

MW-1018 

WEST 

-  33  82 

-  33.69 

MW- 1019 

NORTHWEST 

-  31  53 

-  31.44 

MW- 1020 

SOUTHWEST 

-  40.32 

-  44.96 

MW- 1021 

SOUTHWEST 

-  40.72 

-  46  42 

MW-1023 

SOUTHWEST 

-  41  47 

-  44.98 

MW- 1026 

NORTHWEST 

-  32.30 

-  33  14 

MW- 1029 

NORTHWEST 

-  31.04 

-  32  38 

MW-1033 

WEST 

-  37.17 

-  37.83 

MW- 103 6 

WEST 

-  31.98 

-  31.55 

MW- 103 7 

SOUTHEAST 

-  28.55 

-  30.99 

MW- 1041 

NORThWEST 

-  32  39 

-  33  58 

MW-1044 

SOUTHWEST 

-  40.95 

-  45.51 

MW- 1053 

SOUTHWEST 

-  42.53 

NM  (e) 

Middle  Zone  Monitoring 

Wells: 

MW-17D 

OTHER 

-  30  80 

-  33.74 

MW- 180 

OTHER 

-  31.96 

-  33.29 

MW- 190 

0 

-  33.90 

-  34  60 

MW-200 

C 

-  35.28 

-  36  56 

MW-210 

c 

-  35.55 

-  35.56 

MW-230 

8 

-  40.61 

'  -  48.20 

MW-240 

OTHER 

-  39.80 

-  43.21 

MW-250 

A 

-  37.04 

-  38.07 

MW-260 

A 

-  35.42 

-  39.18 

MW-270 

A 

-  33.06 

-  36.23 

MW-280 

SOUTHEAST 

-  33.03 

-  34.95 

MW-290 

OTHER 

-  31.60 

-  33.61 

MW-52 

0 

-  33.80 

-  34.73 

MW- 53 

0 

-  34.83 

-  35.54 

MW- 54 

0 

-  34.41 

-  35.83 

MW- 5  5 

0 

-  35.37 

-  35.94 

(Continued. ) 

NM  =  Not  measured 

MW 

=  Monitoring  Well 

EW 

=  Extraction  Well 

(a)  =  The  letters  'S' 

and  '0'  associated  with  monitoring  well  numbers 

are 

part  of  the  well 

identification  notation  and 

do  not 

refer  to  monitoring  zones  at  McClellan  AFB. 

(b)  =Well  dry 

(c) 

=  81ocked  well  access 

(d)  =  Well  under  repair 

(e) 

=  EE/CA  well  during  4Q89 
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RADIAN 


TABLE  1-4.  (Continued.) 


Groundwater  Level  Elevation 

(feet  above  mean  sea  level) 

Well 

Current  Measurement 

Previous  Measurement 

Humber( a) 

Area 

1Q90 

4Q89 

Middle  Znne  Monitoring  Wells: 


MW-57 

0 

-  34.66 

-  35.52 

MW- 69 

A 

-  35.15 

-  38  95 

MW- 70 

0 

-  34.06 

-  34.94 

MW- 71 

A 

-  32.40 

-  35.35 

MW-72 

0 

-  35.20 

-  35.86 

MW-74 

NORTHWEST 

-  34.64 

-  35.42 

MW- 7  5 

C 

-  37.69 

-  37.44 

MW-75 

NORTHWEST 

-  34.10 

-  35.22 

MW- 100 

OTHER 

-  30.47 

-  33.58 

MW- 103 

OTHER 

-  28.89 

-  32.09 

MW- 108 

C 

-  33.52 

-  34.39 

MW- 113 

C 

-  34.83 

-  35.01 

MW- 115 

C 

-  36.88 

-  37.63 

MW- 1 2 1 

8 

-  38.64 

-  41.33 

MW- 129 

C 

-  37.24 

-  38.34 

MW- 135 

C 

-  39.23 

-  41.30 

MW- 145 

8 

-  39.80 

-  43.48 

MW- 150 

3 

-  41.32 

-  44.84 

MW- 153 

8 

-  40  62 

-  42.28 

MW- 1 000 

SOUTHWEST 

-  40.28 

NM  (c) 

MW- 1003 

NORTHWEST 

-  33  06 

-  34  56 

MW-10I0 

NORTHWEST 

-  32.37 

-  33.97 

MW- 1015 

SOUTHWEST 

-  42.73 

-  44.71 

MW- 1022 

southwest 

-  40.21 

-  51.18 

MW- 1024 

southwest 

-  43  55 

-  45.38 

MW- 102 7 

northwest 

-  32  68 

-  34.28 

MW- 1030 

northwest 

-  31.72 

-  33.39 

MW- 1032 

west 

-  34.14 

-  34.28 

MW- 1034 

west 

-  37.68 

-  37.24 

MW- 1038 

SOUTHEAST 

-  42,45 

-  38.58 

MW- 1042 

NORTHWEST 

-  31.79 

-  33.82 

MW- 1049 

SOUTHWEST 

-  23.71 

-  45.71 

Deep  A  Zone  Monitoring  Wells: 


wctw  n  t-V* 

MW-22D 

-  v::  ;.kv  t  -n&j-LXjL. 

c 

-  37.98 

-  39  94 

MW- 51 

%  0 

- 

-  33.89 

-  34.81 

MW- 58 

'•0 

-  33.69 

-  34.74 

MW- 59 

0 

-  33.84 

-  34.64 

MW-63 

8 

-  39.14 

-  45.78 

MW- 64 

8 

-  39.63 

-  47.60 

(Continued. ) 

NM  =  Not  measured 

MW 

=  Monitoring  Well 

ew 

=  Extraction  Well 

(a)  »  The 

letters  'S'  and  '0' 

associated  with  monitoring  well  numbers 

are 

part  of  the  well 

identification  notation 

and  do  not 

refer  to  monitoring  zones  at 

McClellan  ARB. 

(b)  =  Well  dry 

(c) 

=  Slocked  well  access 

(d)  =  Wei  1 

under  repair 

(e) 

=  EE/CA  well  during  4Q8S 
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TA8LE  1-4.  (Continued.) 


Groundwater  Level  Elevation  (feet  above  mean  sea  level) 

Well 

Current  Measurement 

Previous  Measurement 

Number(a) 

Area 

1Q90 

4Q89 

Deep  A  Zone  Monitor) 

ng  Wells: 

MW-66 

B 

-  40.33 

-  49.98 

MW- 104 

0 

-  32.83 

-  34.07 

MW-105 

0 

-  32.81 

-  34.28 

MW- 109 

c 

-  33.76 

-  34.61 

MW- 112 

c 

-  34  66 

-  35.14 

MW- 122 

B 

-  37.40 

-  42.33 

MW- 130 

c 

-  38.72 

-  40.55 

MW- 134 

c 

-  38.68 

-  41.40 

MW-142 

c 

-  38  24 

-  40  59 

MW-143 

c 

-  37.43 

-  39.22 

MW- 146 

B 

-  39  57 

-  43.73 

MW- 151 

B 

-  40.64 

-  46.54 

MW- 156 

B 

-  39  25 

NM  (e) 

MW- 1001 

NORTHWEST 

-  32.97 

-  34.54 

MW- 1025 

SOUTHWEST 

-  45.90 

-  46  83 

MW- 1028 

NORTHWEST 

-  32.34 

-  34  29 

MW- 1031 

NORTHWEST 

-  31.93 

-  33.24 

MW- 103 5 

WEST 

-  37.60 

-  38.66 

MW-1039 

SOUTHEAST 

-  36.53 

-  38.79 

MW- 1040 

NORTHEAST 

-  30  69 

-  34  60 

MW- 1043 

NORTHWEST 

-  32.70 

-  33.85 

MW- 104 5 

SOUTHWEST 

-  40.00 

-  47.41 

MW- 1050 

SOUTHWEST 

-  41.69 

-  45.82 

Deep  8  Zone  Monitoring  Wells: 

MW- 132 

B 

-  39.43 

-  46.95 

MW- 133 

C 

-  38.64 

-  42.01 

MW- 136 

c 

-  38.16 

-  40.81 

MW- 138 

c 

-  37.09 

-  39.95 

MW- 147 

8 

-  39.22 

-  44.05 

MW- 148 

B 

-  37.48 

-  43.14 

MW- 149 

3 

-  37.05 

-  42.36 

MW- 152 

8 

-  40.78 

-  48.58 

MW- 154 

8 

-  38.76 

-  47.28 

MW- 1046 

SOUTHWEST- 

-  39.63 

-  48.99 

MW- 104 7 

'‘SOUTHWEST 

-  37  44 

-  43.20 

MW- 1048 

SOUTHWEST 

-  44.08 

-  43.12 

MW- 1051 

$0MTHU£$T 

-  41 # ?A 

*c  n 

*tU  .  1/ 

MW- 1052 

SOUTHWEST 

-  37.97 

-  42.37 

(Continued. ) 

NM  =  Not  measured 

MW 

=  Monitoring  Well  EW 

=  Extraction  Well 

(a)  =  The  letters  'S' 

and  0  associated 

with  monitoring  well  numbers  are 

part  of  the  well 

identi fication 

notation  and  do  not 

refer  to  monitoring  zones  at  McClellan  ARB.  1 

(b)  =  Well  dry 

(c) 

=  Blocked  well  access 

(d)  =  Wei  1  under  repair 

(e) 

*  EE/CA  well  during  4Q89 
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TABLE  1-4.  (Continued. ) 


RADIAN 

CORPORATION 

I 


Groundwater  Level  Elevation 

(feet  above  mean  sea  level! 

Well 

Current  Measurement 

Previous  Measurement 

Number(a) 

Area 

1Q90 

4Q89 

Extraction  Wells 

EW-73 

0 

NM  (d) 

-  52.46 

EW-83 

0 

-  38.37 

-  33.72 

EW-84 

0 

-  41.02 

-  40.10 

EW-85 

0 

-  35.02 

-  35.05 

EW-86 

0 

-  36  79 

-  37  83 

EW-87 

0 

-  36.48 

-  37.65 

NM  =  Not  measured 

MW 

*  Mom  tonng  Wei  1 

£W  -  Extraction  Well 

(a)  a  The  letters  'S 

and  ’O' 

associated 

with  monitoring  well  numbers 

are  part  of  the  well 

identi tication 

notation 

and  do  not 

refer  to  monitoring  zones  at 

McClellan  APB. 

(b)  a  Well  dry 

(c) 

=  Slocked  well  access 

(ci )  =  Well  under  repair 

(e) 

=  EE/CA  well  during  4Q89 

1 

! 
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TABLE  1-5.  RESULTS  OF  FIELO  MEASUREMENTS  (pH.  CONDUCTIVITY.  AND  TEMPERATURE). 
GROUNOWATER  SAMPLING  AND  ANALYSIS  PROGRAM. 

JANUARY  THROUGH  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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Not  Measured  MV  =  Monitoring  Well  EW  =  Extraction  Well 
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CORPORATION 


TABLE  1-6  WELLS  CONTAINING  ANALYTES  AT  CONCENTRATIONS  EQUAL  TO  OR 
EXCEEDING  STATE  AND  FEDERAL  DRINKING  WATER  STANDARDS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 


JANUARY  THROUGH  MARCH  1990, 

McCLELLAH  AIR  FORCE 

BASE 

Field 

Maximum 

Well  Date 

Oupl icate 

Contaminant  Level 

Number  Sampled 

Area 

Method 

Analyte  Detected 

Analysis 

Lab 

Concentration  Or 

Action  Level 

EW-73  23- Jan- 90 

0 

8240 

1,1,1-Trichloroethane 

RAS 

550. 

200.  MCI 

1 , 1  -Oichloroethene 

RAS 

6600. 

6.0  MCL 

Trichloroethene 

RAS 

1000. 

5.0  MCL 

Vinyl  Chloride 

RAS 

1100. 

0.50  MCL 

1,1,1-Trichloroethane 

FO 

RAS 

630. 

200.  MCL 

1 , 1  -Oichloroethene 

FO 

RAS 

7600. 

6.0  MCL 

Trichloroethene 

FD 

RAS 

1100. 

5.0  MCL 

Vinyl  Chloride 

FD 

RAS 

1300. 

0.50  MCL 

02 -Feb- 90 

0 

8010 

1,1,1-  Trichloroetharve 

RAS 

770.  C 

200.  MCL 

1,1,2- Trichl oroe thane 

RAS 

140.  C 

32,  MCL 

1 , 1  -  Oichloroethene 

RAS 

6900.  GC 

6.0  MCL 

1 ,2-0ichloroethane 

RAS 

43.  C 

0.50  MCL 

Total  1 ,2-0ichtoroethene 

RAS 

390.  C 

16.  AL 

Trichloroethene 

RAS 

1200.  C 

5.0  MCL 

Vinyl  Chloride 

RAS 

930.  C 

0.50  MCL 

02-Mar-9O 

0 

8010 

1,1, 1  -Trichloroethano 

RAS 

990.  PI 

200.  MCL 

1 , 1  -  Oichloroethene 

RAS 

8300.  PI 

6.0  MCL 

Total  1,2 -Oichloroethene 

RAS 

910.  PI 

16.  AL 

Trichloroethene 

RAS 

1200.  PI 

5.0  MCL 

Vinyl  Chloride 

RAS 

1700.  PI 

0.50  MCL 

EW-83  23- Jan- 90 

0 

8240 

1 , 1 -Oichtoroethene 

RAS 

610. 

6.0  MCL 

Trichloroethene 

RAS 

83. 

5.0  MCL 

02- Feb- 90 

D 

8010 

1,1-Oichloroethene 

RAS 

560.  C 

6.0  MCL 

Tetrachloroethene 

RAS 

28.  C 

5.0  MCL 

Trichloroethene 

RAS 

140.  C 

5.0  MCL 

02-Mar-9O 

D 

8010 

1,1-0ichloro«thene 

RAS 

770.  Cl 

6.0  MCL 

Trichloroethene 

RAS 

79.  Cl 

5.0  MCL 

EW-84  23- Jan-90 

D 

8240 

1,1-Oichloroethene 

RAS 

1100. 

6.0  MCL 

1 ,2-0ichloroethane 

RAS 

130. 

0.50  MCL 

Trichloroethene 

RAS 

970. 

5.0  MCL 

Vinyl  Chloride 

RAS 

430. 

0.50  MCL 

02- Feb-90 

0  v 

8010 

1,1-Oichloroethene 

RAS 

950.  C 

6.0  MCL 

All  units  are  ug/L. 

(Continued.) 

AL  *  DHS  Action  Level 

C 

*  Confirmee  on  second  column 

FD  *  Field  duplicate  G  ■  Exceeds  calibration  ranee 

I  =  Result  differs  from  last  issue  of  report  -  see  report  narrative 

HCL  *  DHS  Maximua  contaminant  level  P  *  Previously  confirmed 

PMCL  ■  U.S.  EPA  Primary  Maximus  Contaminant  Level  RAS  =  Radian  Analytical  Services,  Sacraoe-nto 

(2)  =  Result  obtained  free  secondary  colunn 

(a),(b),(c)  »  Result  qualified  due  to  one  of  the  following  analytical  considerations: 

(a)  *  Coelution  (b)  *  Interference  (c)  *  Rondo*  error 
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110EAN 

conror.  nTioir 


Field 

II 

II 

II 

II 

(1 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

:s32a233as£s=ss 

Maximum 

Well  Date 

Dupl icate 

Contaminant  Level 

Number  Sampled 

Area 

Method 

Analyte  Oetected 

Analysis  Lab 

Concentration  Or 

Action  Level 

EW-84  02-Feb-90 

0 

8010 

1 ,2-Dichloroothane 

RAS 

150.  C 

0.50  MCL 

Tetrachloroethene 

RAS 

23.  C 

5.0  MCL 

Total  1 ,2-Dichloroethene 

RAS 

360.  C 

16.  AL 

Trichloroethene 

RAS 

1200.  C 

5.0  MCL 

02 -Mar -90 

0 

8010 

1 , 1 ,2, 2 -Tetrachloroethene 

RAS 

17.  Cl 

1.0  MCL 

1 , 1 -Oichloroethenc 

RAS 

1300.  Cl 

6.0  MCL 

1 ,2-0ichloroethane 

RAS 

120.  Cl 

0.50  MCL 

Total  1 ,2-Dichloroethene 

RAS 

170.  Cl 

16.  AL 

Trichloroethene 

RAS 

1100.  Cl 

5.0  MCL 

Vinyl  Chloriue 

RAS 

420.  Cl 

0.50  MCL 

EU-85  23- Jan-90 

0 

8240 

1,1-0ichloroethene 

RAS 

610. 

6.0  MCL 

1 ,2-Oichloroethana 

RAS 

11. 

0.50  MCL 

Trichloroethene 

RAS 

410. 

5.0  MCL 

02- Feb- 90 

D 

8010 

1,1-D\chloroethena 

RAS 

450.  C 

6.0  MCL 

Tetrachloroethene 

RAS 

*3 

O 

O 

-7 

5.0  MCL 

Trichloroethene 

RAS 

580.  C 

5.0  MCL 

02 -Mar -90 

0 

8010 

1,1, 1 -Trichloroethene 

RAS 

200.  Cl 

200.  MCL 

1 , 1 -Dichloroethene 

RA5 

720.  Cl 

6.0  MCL 

1 ,2-0ichtoroethane 

RAS 

12.  Cl 

0.50  MCL 

Trichloroethene 

RAS 

400.  Cl 

5.0  MCL 

EW-86  23- Jan-90 

0 

8240 

1 , 1 -Oichloroothene 

RAS 

48. 

6.0  MCL 

Trichloroethene 

RAS 

19. 

5.0  MCL 

02-reb-9O 

0 

8010 

1,1 -Dichloroethene 

RAS 

40.  C 

6.0  MCL 

Tetrachloroethene 

RAS 

23.  (a) 

5.0  MCL 

Trichloroethene 

RAS 

.  33.  C 

5.0  MCL 

EW-87  23- Jan-90 

0 

8240 

1,1-Oichloroetherve 

RAS 

120. 

6.0  MCL 

Trichloroethene 

RAS 

59. 

5.0  MCL 

02- Feb-90 

0 

8010 

1,1 -Dichloroethene 

RAS 

100.  C 

6.0  MCL 

^Trichloroethene 

RAS 

78.  C 

5.0  MCL 

All  irfta  are  ug/L. 

(Continued.) 

AL  ~  OnS  Action  Lev 

Ob 

r*  — 

w  -  vwi 

Mil  nnj\i  VI  >  •  4VV1  HI  vC» 

FO  «  Field  duplicate  G  «  Exceed#  calibration  range 

I  *  Result  differs  fra*  last  Issue  of  report  •  see  report  narrative 

MCI  =  OHS  Maxim*  contaminant  level  P  «  Previously  conf 

PHCL  »  U.S.  EPA  Primary  Maxim*  Contaminant  level  RAS  *  Radian  Analytici 

(2)  =»  Result  obtained  fro*  secondary  collar 

(a),(b),(c)  *  Result  qualified  due  to  one  of  the  following  analytical  considerations: 

(a)  =  Coelution  (b>  =  Interference  (c)  *  Random  error 


Previously  confirmed 

Radian  Analytical  Services,  Sacramento 
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::l3B3S32:3Ii:3>I»a3l3S3313  =  311BZXX3l|||63a3SSlSSS33S::3231333S333a:3383S3333a33SSSala3Xa3aaBaaaia3SKll3X3ISaaa233::a 

Field  Maximum 

Well  Date  Duplicate  Contaminant  Level 


Number  Sampled 

Area 

Method 

Analyte  Detected 

Analysis 

Lab 

Concentration 

Or  Action  Level 

EW-87  02-Har-90 

0 

8010 

1,1-Dichloroethene 

RAS 

130.  Cl 

6.0  MCL 

Trichloroethene 

RAS 

63.  Cl 

5.0  MCL 

EW-137  23- Jan- 90 

C 

8010 

Total  1 ,2-Dichtoroethene 

RAS 

22.  C 

16.  AL 

Trichloroethene 

RAS 

380.  C 

5.0  MCL 

02- Feb- 90 

C 

8010 

Total  1 ,2-0ichloroethene 

RAS 

19.  C 

16.  AL 

Trichloroethene 

RAS 

400.  C 

5.0  MCL 

02-Mar-90 

C 

8010 

Total  1 , 2-Dichloroethene 

RAS 

26.  Cl 

16.  AL 

Trichloroethene 

RAS 

300.  Cl 

5.0  MCL 

EW- 140  23- Jan-90 

C 

8010 

Total  1 , 2-Dichloroethene 

RAS 

39.  C 

16.  AL 

Trichloroethene 

RAS 

120.  C 

5.0  MCL 

02- Feb-90 

C 

8010 

Total  1 , 2-Dichloroethen# 

RAS 

48.  C 

16.  AL 

Trichloroethene 

RAS 

120.  C 

5.0  MCL 

02-Mar-9O 

C 

8010 

Total  1 ,2-0ichloroethene 

RAS 

45.  PI 

16.  AL 

Trichloroethene 

RAS 

110.  PI 

5.0  MCL 

EU- 141  23- Jan-90 

c 

8010 

Total  1 ,2-0ichloroethene 

RAS 

19.  C 

16.  AL 

Trichloroethene 

RAS 

160.  C 

5.0  MCL 

02 -Feb- 90 

c 

8010 

Total  1 ,2-Dichtoroethene 

RAS 

22.  C 

16.  AL 

Trichloroethene 

RAS 

140.  C 

5.0  MCL 

02-Mar-9O 

c 

8010 

Total  1,2-Oichloroethene 

RAS 

21.  C! 

16.  AL 

Trichloroethene 

RAS 

130.  Cl 

5.0  MCL 

EW- 144  23- Jan-90 

c 

8010 

Total  1, 2-Dichloroethene 

RAS 

!  21.  C 

16.  AL 

Trichloroethene 

RAS 

710.  C 

5.0  MCL 

02- Feb-90 

c 

8010 

Trichloroethene 

RAS 

820.  C 

5.0  MCL 

02-Mar-90 

c 

8010 

Trichloroethene 

RAS 

540.  Ci 

5.0  MCL 

MW- 7  07- Feb-90 

8 

'8010 

Total  1,2-Oichloroethene 

RAS 

34.  C 

16.  AL 

All  units  are  ug/l. 

(Continued. 

) 

AL  *  OHS  Action  Level 

c 

=  Confirmed  on  second  coluan 

to  -a  Mold  duplicate 

G 

&  Exceeds  calibration 

I  3  Result  differs  fro*  last  issue  of  report  •  see  report  narrative 

MCI  =  DHS  Max  ism*  contaminant  level  p  ai  Previously  confirmed 

PMC l  =■  U.S.  EPA  Primary  Maximum  Contaminant  Level  RAS  »  Radian  Analytical  Service*,  Sacramento 

(2)  =  Result  obtained  fro*  secondary  coluwi 

(a),(b),(c)  *  Result  qualified  due  to  one  of  the  following  analytical  considerations; 

(a)  =  Coelution  (b)  =  Interference  (c)  *  Random  error 
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TA8LE  1-6  (Continued.) 


S523SS3S3SSS33»S333SXqSSSC3ZS3k333333»taSSS3S8S«3SS33SS55a532SaSSSS333XSS3333333S:333333..3333SH3S3«Sa|U33S3;.:; 


Field  Maximum 


uell 

Hinder 

Date 

Sampled 

Area  Method 

Analyte  Detected 

Dupl icate 
Analysis 

Lab 

Concentration 

Contaminant  Level 

Or  Action  Level 

MU- 7 

07- Feb-90 

3 

8010 

Trichloroethene 

RAS 

47.  C 

5.0  MCL 

MU- 10 

21 -Feb-90 

D 

8010 

1 , 1 -Oichloroethene 

RAS 

350.  C 

6.0  MCL 

1 ,2-0ichtoroethane 

RAS 

250.  C 

0.50  MCL 

Total  1 ,2-Dichloroethene 

RAS 

83.  C 

16.  AL 

Trichloroethene 

RAS 

780.  C 

5.0  MCL 

6010 

Aluninun 

RAS 

4300. 

1000.  MCL 

MU- 11 

22- Feb- 90 

D 

8010 

1,1,1 • Trichloroe thane 

RAS 

3700.  C 

200.  MCL 

1 , 1 -Oichloroethene 

RAS 

17000.  C 

6.0  MCL 

Trichloroethene 

RAS 

3900.  C 

5.0  MCL 

1,1,1-Trichloroethane 

FD 

RAS 

4400.  Cl 

200.  MCL 

1 , 1 -Oichloroethene 

F0 

RAS 

2 ? 000 .  CGI 

6.0  MCL 

Trichloroethene 

FD 

RAS 

3000.  Cl 

5.0  MCL 

MU- 12 

20- Feb-90 

0 

8010 

1,1,1-Trichloroethane 

RAS 

860.  C 

200.  MCL 

1 , 1 -Oichloroethene 

RAS 

7800.  C 

6.0  MCL 

Tetrachloroethene 

RAS 

140.  C 

5.0  MCL 

Trichloroethene 

RAS 

1400.  C 

5.0  MCL 

MU- 14 

21 -Feb-90 

0 

8010 

1,1,1 -Trichloroethane 

RAS 

1700.  C 

200.  MCL 

1 , 1 -Oichloroethene 

RAS 

1800.  0 

6.0  MCL 

Trichloroethene 

RAS 

1900.  C 

5.0  MCL 

MU- 15 

15- Feb-90 

0 

8010 

1 , 1  -Oichloroethene 

RAS 

470.  C 

6.0  MCL 

Trichloroethene 

RAS 

320.  C 

5.0  MCL 

MU- 260 

31-Jan-90 

A 

3010 

Trichloroethene 

RAS 

44.  C 

5.0  MCL 

Trichloroethene 

F0 

RAS 

50.  C 

5.0  MCL 

MW-33S 

29- Jan-90 

C 

8010 

Trichloroethene 

RAS 

12000.  C 

5.0  MCL 

MV-41S 

12- Jan-90 

B 

8010 

Tetrachloroethene 

RAS 

130.  C 

5.0  MCL 

Trichloroethene 

RAS 

1800.  C 

5.0  MCL 

KU-44S 

30- Jen-90 

C 

8010 

„ Trichloroethene 

RAS 

22.  (b) 

5.0  MCL 

Ail 

zt  are  ug/L. 

/  i  rv  uuH 

p  ) 

AL  »  OHS  Action  Level 

c 

3  Confirmed  on  second  coluan 

FO  *  Field  duplicate 

G 

3  Exceed*  calibration 

range 

i  3  Result  differs  from  last 

issue  of  report  •  see  report  narrative 

MCI  x-  OHS  Maxi  flu*  contaminant  level 

P 

3  Previously  confirmed 

p«CL  *  U.S.  EPA  Primary  Maximum  Contaminant  Level 

RAS 

*  Radian  Analytical  Services,  Sacramento 

(2)  =  Result  obtained  from  secondary  coltrri 

(a),<b>,(c)  =  Result  qualified  due  to  on*  of  the  following  analytical  consideration*: 

(a)  =  Coelution  (b)  *  Interference  (c)  *  Random  error 


1-35 


CORPORATION 


TA8LE  1-6  (Continued.) 


Well 

Number 

Oate 

Samoled 

Area 

Method 

Analyte  Detected 

Field 
Dupl icate 
Analysis 

Lab 

Concentration 

Maxima 

Contaminant  Level 

Or  Action  Level 

MW -55 

15- Jan-90 

0 

8010 

1 , 1,2,2-Tetrachloroethane 

RAS 

2.4  C 

1.0  MCL 

MU-57 

25- Jan-90 

0 

8010 

1 ,2-Dichloroethane 

RAS 

0.73  (c) 

0.50  MCL 

MU -63 

16- Jan-90 

3 

8010 

Total  1,2-0ichloroethene 

RAS 

43.  C 

16.  AL 

Trichloroethene 

RAS 

110.  C 

5.0  MCL 

MU-65 

28- Feb-90 

8 

8010 

Trichloroethene 

RAS 

95.  Cl 

5.0  MCL 

MU- 72 

20- Feb-90 

D 

8010 

1 , 1  -Oichloroethene 

RAS 

260.  C 

6.0  MCL 

1 , 2-Dichloroetharve 

RAS 

140.  C 

0.50  MCL 

Trichloroethene 

RAS 

700.  C 

5.0  MCL 

MW- 74 

27- Feb-90 

NW 

80 10 

1 , 1  -Oichloroethene 

RAS 

9.8  C! 

6.0  MCL 

MU- T. 

05 -Feb- 90 

c 

8010 

Tetrachloroethene 

RAS 

17.  C 

5.0  HCL 

Trichloroethene 

RAS 

5.7  C 

5.0  MCL 

MU -89 

29- Jan-90 

0 

8010 

1 , 1  -  Oichloroethene 

RAS 

14.  (2)(b) 

6.0  MCL 

MU-91 

17- Jan-90 

0 

8010 

Trichloroethene 

RAS 

5.4  C 

5.0  MCL 

MW- 128 

30- Jan-90 

c 

8010 

1 , 1,2,2-Tetrachloroethane 

RAS 

250.  (a) 

1.0  MCL 

Trichloroethene 

RAS 

20000.  C 

5.0  MCL 

Trichloroethene 

FD 

RAS 

21000.  C 

5.0  MCL 

HU- 129 

19- Jan-90 

c 

8010 

Trichloroethene 

RAS 

290.  P 

5.0  MCL 

HU-131 

26- Jan-90 

c 

8010 

Trichloroethene 

RAS 

49.  C 

5.0  MCL 

MU-132 

17-Jan-90 

8 

8010 

1,2-0ichloroethen« 

RAS 

2.0  C 

0.50  MCL 

Total  1 ,2-Dichloroethene 

RAS 

47.  C 

16.  AL 

Trichloroethene 

RAS 

120.  C 

5.0  MCL 

Trichloroethene 

FD 

RAS 

130.  C 

5.0  MCL 

MU-135 

22- Jan-90 

A* 

8010 

1 ,2-0ichloroethanc 

RAS 

1.0  C 

0.50  MCI 

^Trichloroethene 

RAS 

19.  C 

5.0  MCL 

1,2-Oichloroethane 

FD 

RAS 

2.5  C 

0.50  MCI. 

All  units  are  ug/t.  (Continued.) 

AL  =  OHS  Action  Level  C  *  Confirmed  on  second  colwan 

'v  -  Field  duplicate  G  =  Exceed*  calibration  range 

!  »  Result  differs  fra*  lest  issue  of  report  -  see  report  narrative 

MCL  =  OHS  Maxi  cue  contaminant  level  P  a  Previously  confirmed 

PMCL  a  u.S.  EPA  Primary  Maxiawm  Contaminant  Level  RAS  *  Radion  Analytical  Service*,  Sacramento 

(2)  »  Result  obtained  frcw  secondary  colum 

(a),(b),(c)  «  Result  qualified  dua  to  one  of  the  following  analytical  consideration*: 

(a)  *  Coelution  (b)  »  Interference  (c)  a  Random  error 

HU  »  northwest  area 
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Field  Hsxiirun 

Well  Date  Duplicate  Contaminant  Level 


Hotter 

Sampled 

Area 

Method 

Analyte  Detected 

Analysis 

Lab 

Concentration 

Or  Action  Level 

MW- 135 

22- Jan-90 

C 

8010 

Tetrachloroethene 

FD 

RAS 

9.6  C 

5.0  MCL 

Trichloroethene 

FD 

RAS 

23.  C 

5.0  MCL 

MW- 136 

30- Jan-90 

C 

8010 

Trichloroethene 

RAS 

690.  C 

5.0  MCL 

MW- 139 

26- Jon-90 

C 

8010 

Total  1,2-Oichloroethene 

RAS 

28.  C 

16.  AL 

Trichloroethene 

RAS 

110.  C 

5.0  MCL 

HU- 148 

07- Feb-90 

B 

8010 

Trichloroethene 

RAS 

7.2  C 

5.0  MCL 

MW- 151 

08- Feb-90 

8 

8010 

Tetrachloroethene 

RAS 

6.1  P 

5.0  MCL 

MU- 153 

21 -Feb-90 

8 

8010 

Tetrachloroethene 

RAS 

6.5  C 

5.0  MCL 

Trichloroethene 

RAS 

150.  C 

5.0  MCL 

Tetrachloroethene 

FD 

RAS 

9.8  C 

5.0  MCL 

Trichloroethene 

FD 

RAS 

140.  C 

5.0  MCL 

mu-156 

26- Feb-90 

8 

8010 

Total  1 ,2-Dichloroethene 

RAS 

52.  IC 

16.  AL 

Trichloroethene 

RAS 

100.  IC 

5.0  MCL 

MU-157 

19- Feb-90 

B 

8010 

Tetrachloroethene 

RAS 

1400.  C 

5.0  MCL 

Trichloroethene 

RAS 

5400.  C 

5.0  HCL 

HU- 158 

13-Feb-90 

8 

8010 

Totrachloroethene 

RAS 

210.  C 

5.0  MCL 

Total  1 ,2-Dichloroethene 

RAS 

-2.  C 

16.  AL 

Trichloroethene 

RAS 

1500.  C 

5.0  MCL 

HU- 1004 

31-Jan-90 

HU 

8010 

1,2-Oichloroethana 

RAS 

0.67  (c) 

0.50  MCL 

MU- 1005 

01-Feb-90 

HU 

3010 

1,1-Oichloroethene 

RAS 

11.  C 

6.0  KCL 

MU- 1021 

01-Feb-90 

SU 

8010 

Trichloroethene 

RAS 

13.  P 

5.0  MCL 

Trichloroethene 

FD 

RAS 

12.  C 

5.0  MCL 

MU- 1022 

01 -Feb- 90 

SU 

8010 

Trichloroethene 

RAS 

5.9  C 

5.0  MCI. 

MU-1045 

12-feb-90 

SU 

8010 

Trichloroethene 

RAS 

6.4  (c) 

5.0  KCL 

(Continued.) 

«  Conti  mad  on  second  col  inn 
3  Exceed*  calibration  range 


All  unit#  are  ug/L. 

al  =  uni  Action  Level  C 

FO  =  Field  duplicate  G 

I  =  Result  differs  from  last  issue  of  report  •  see  report  narrative 
MCL  =  OHS  Maxiimn  contaminant  level  P 

PMCL  *  U.S.  EPA  Primary  NaxiaiuB  Contaminant  Level  RAS 

(2)  =  Result  obtained  frees  secondary  coliren 

(a),(b),(c)  =  Result  qualified  due  to  one  of  the  following  analytical  considerations: 

(a)  *  coelution  (b)  =  Interference  (c)  ■  Random  error 

HU  *  northwest  area 
SU  *  Southwest  ares 


Previously  ccnf f need 

Radian  Analytical  Services,  Sacramento 


1-37 


TABLE  1-6  (Continued.) 


ca>re>«Tion 


Field  Maximum 


Well 

Number 

Date 

Sampled 

Area 

Method 

Analyte  Detected 

Duplicate 
Analysis  Lab 

Concentration 

Contaminant  Level 

Or  Action  Level 

MW- 1046 

14-Feb-90 

SU 

8010 

1 ,2-0ichloroethane 

RAS 

0.60  (b) 

0.50  MCL 

Trichloroethene 

RAS 

20.  C 

5.0  MCL 

MW- 1049 

09- Feb-90 

SU 

8010 

Trichloroethene 

RAS 

13.  C 

5.0  MCL 

Alt  units  are  ug/L. 

AL  a  OHS  Action  Level  C  =  Confirmed  on  second  colum 

FO  -  Field  duplicate  G  =  Exceeds  calibration  range 

1  3  Result  differs  from  last  issue  of  report  ■  see  report  narrative 

MCL  3  OHS  Maximum  contaminant  level  P  =  Previously  confirmed 

PMCL  =  U.S.  EPA  Primary  Maximus  Contaminant  Level  RAS  3  Radian  Analytical  Services,  Sacramento 

(2)  =  Result  obtained  from  secondary  column 

(a),(b),(c)  3  Result  qualified  due  to  one  of  the  following  analytical  considerations: 

(a)  »  Coelution  <b)  »  Interference  (c)  »  Random  error 

SU  2  Southwest  area 


TABLE  1-10  REPORT  Of  HOLDING  TIMES. 

GROUNOWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  THROUGH  MARCH  1990,  McCLELl AN  AIR  FORCE  BASE 


RAS9IAH 

COflPOCRAYIGN 


C  C  C  C 
T)  iTJ  it3  T3 
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FD  *  Field  dup  icate  analysis  RAS  =  Radian  Analytical  Services.  Sacramento 

MS  »  Matrix  sp.ke  MSD  =  Matrix  spike  duplicate 

T8  *  Trip  blank  AB  -  Ambient  blank 

EB  »  Equipment  blank  NA  =  Well  number  not  applicable  to  trip  blanks 

AS  «  Analytica .  spike 
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MAXIMUM  HOLDING  TIHE  14  days  14  days  14  days  6  months  24  hours 
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FO  =  Field  duplicate  analysis  HAS  -  Radian  Analytical  Sei'vices,  Sacramento 

MS  «  Matrix  spite  USD  =  Matrix  spike  duplicate 

TB  °  Trip  blank  AB  =  Ambient  blank 

E8  «  Equipment  alank  HA  *  Well  number  not  applicable  to  trip  blanks 

AS  -  Analytical  spike 
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FD  -  Field  duplicate  analysis  RAS  =  Radian  Analytical  Services.  Sacramento 

MS  ■  Matrix  spike  MSD  =  Matrix  spike  duplicate 

T8  *  Trip  blank  A8  1  Ambient  blank 

£8  *  Equipment  blank  NA  *  Ue)  1  number  not  applicable  to  trip  blanks 

AS  »  Analytical  spike 
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FD  «  Field  dup  Icate  analysis  RAS  =  Radian  Analytical  Services,  Sacramento 

HS  ■  Matrix  spike  HSO  =  Matrix  spike  duplicate 

TB  *  Trip  blank  A8  =  Ambient  blank 

EB  -  Equipment  blank  NA  »  Well  number  not  applicable  to  trip  blanks 

AS  »  Analytical  spike 


TABLE  1-10  (Continued. 


RADIAN 

CORPORATION 


II  CD  O 
II  03  X 
II  — < 

n  ^ 


II  -T  "O 
II  CM 
II  CO  'T 


II 

II 

(/> 

i 

O  1 

o  o  o 

o  o  o  o 

ooooooooo 

II 

>N 

UJ  l 

cn  CD  cn 

03  03  03  03 

030303030303030303 

II 

O  <T3 

uj  r*M  i 

•  i  i 

II 

Csi  -o 

i—  >-  i 

C  -D  n 

-O  -Q  D  -Q 

II 

o 

<  — i  i 

15  3)  41 

®  <i)  <u  tv 

35<lJtDaJ3J4Ml)3ja) 

II 

co 

Q  <L  i 

U.  U. 

u.  u.  u.  u. 

U.U-U.U.U.U.U.U.U. 

li 

Z  1 

i  i  i  i 

1  1  <  1  1  1  1  1  1 

II 

<  I 

co  co  co 

00  CM  <NJ  CM 

CM  CM  Uf3  U"3  U"3  U"3  *T  CM  CM 

II 

1 

MOO 

O  — <  •— <  ff 

-  H.  CM  CM  CM  CM  CM  - «-H 

CO  >- 
<  -J 
—i  < 


Q  CO 
-J  >- 
UJ  — J 
~  < 


»—  a. 

§5 


-Q  C  C 
0)  *3  <T3 

u.m 


o  o 

03 
I  i 

JO  JO 

a>  <u 


II 

V) 

o 

l 

o 

o  o  o  o 

<1 

>. 

UJ 

1 

O) 

03  03  C3  03 

It 

O  <0 

uj  rM 

i 

1 

1  1  1  i 

II 

—  "O 

►—  >• 

1 

c  c  -a  jo 

II 

O 

<  -j 

l 

a> 

U  U  35  35 

II 

co  rr 

o  < 

1 

u. 

-3  "O  U.  U. 

II 

z 

i 

1  1  l  l 

II 

C 

1 

tn 

ISCOCO® 

« 

i 

o 

•—«  CM  o  o 

oooooooooooooooooooooo 
cr>zncT)<T><T)<j)cn<j)cn<T><y>cr><T)<T><T)<T,  cncr>(T><T>CT>cr> 

i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i 

OX50X10I10000000J3X5  UDDDDDD 
U-U.U.U.U.U_U.U.U.U.U.U.U.U_U_ZU»U_U_U_U_U. 


JO  jQ  JO  -O  JD  JO 
dl  0)  ID  0)  3)  3) 


cocooocococot/»cococo</^cocococ/>ciOcocococO(/>cocot>ocococ/}cocOcocOA/>cococooocococo 


O 

CO  CO 

Z  Z 


C  C  C 
0*0*3 
-D 


C  C  .O 

<o  <a  v 

^  ~y  u- 


OOOC^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOC 
03003<7>000)C30CT3CT3030}Cr}Or}0}0}CT}Cr}03  03  0r>Cr>030)030C}0300>'J3CT3C 
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  1  •  1  I  1  I  I  I  I  I  I  I  I  I  I  I  • 

c:  c  C  CJOJOJODJOD-QDJO^D^2DJOJOJOJOJO_QJODJO-Q^3-Q  c  c  c  c 
QiQQaO3)OUU(l)VUVUtl3)V3)U3)3)(l)Ua)&)3Jitia)U'0fi|Q'a 
'O'OmU.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.Ltli.U.U.U.U.Ll.mm 
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  •  I  It  i  • 

3  »*l  *H  fH  rH  iH  iH  fH  fH  ■>—4 
«fOPO*-«COCOfOfOCOCOO 

o  o  — <— «csicoco^r^r*<r«<fiD 

CMfOfoinioiONNcocncno-conMfnf'iorftfinajiflsNcooooooooooooo 

vmim^wiounm/unininu)imniflu)oooooooooooo 

fH  fH  rM  fH  fH  fH  fH  fH  fH  fH  fH  fH  <H  fH  fH  fH  fH  f-H  fH  fH  ft  fH  f-H  fH  fH  fH  f-H  fH  fH  fH  fH  fH  fH  fH  fH  fH  fH  f-H  fH 

I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  t  I  t  I  t  I  I  I  I  I  I  t  I  I  I  I  I  I  I  I  I  I  I  1 

£££££££££££££££££££££££££££££££££££££££ 


1-43 


FD  *  Field  duplicate  analysis  RAS  =  Radian  Analytical  Services.  Sacramento 

MS  *  Matrix  spike  MSO  =  Matrix  spike  duplicate 

TB  «  Trip  blank  AB  =  Ambient  blank 

EB  *  Equtpmert  blank  HA  =  Well  number  not  applicable  to  trip  blanks 

AS  »  Analytical  spike 


TABLt  1-10  (Continued.) 
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FD  *  Field  duplicate  analysis  RAS  =  Radian  Analytical  Services.  Sacramento 

MS  ■  Matrix  spike  MSO  =  Matrix  spike  duplicate 

T8  »  Trip  blank  AS  =  Ambient  blank 

EB  «  Equipment  bank  HA  -  Well  number  not  applicable  to  trip  blanks 

AS  »  Analytical  spike 
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TABLE  1-11  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  FOR  AREA  A  AMD  ADJACENT  ON  BASE  AREAS 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  . . 

JANUARY  TO  MARCH  1990,  HcCLELLAN  AIR  FORCE  BASE 
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TABLE  1-11  (Continued 
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T/BLE  1-12  MASTER  LOG  OP  WELLS  SAMPLED  FOR  METHOD  8020  POR  AREA  A  AND  ADJACENT  ON  BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM. 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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TABLE  1-13  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  FOR  THE  SOUTHEAST  AREA, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRaM, 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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TABLE  113  (Coniinurd 
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TABLE  1-U  MASTER  LCC  OF  WELLS  SAMPLED  FOR  METHOD  8010  FOk  AREA  B  AMD  ADJACENT  ON  BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990.  HcCLELLAN  AIR  FORCE  BASE 
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WELL  NUMBER 
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TABLE  1-15  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8020  FOR  AREA  B  AMD  ADJACENT  ON-BASE  AREAS, 
CROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 
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TABLE  1-16.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8240  FOR  AREA  B  A HD  ADJACENT  ON-BASE  AREAS, 

groundwater  sampling  and  analysis  program, 

JANUARY  TO  MARCH  1990,  HcCLELLAN  AIR  FORCE  BASE 
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TABLI-  1-18  MASTER  LOG  OF  WELLS  SAMPLEO  FOR  METHOD  7196  FOR  AREA  B  AND  ADJACENT  OH-BASE  AREAS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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JANUARY  TO  MARCH  1990,  McCLELlJLN  AIR  FORCE  BASE 


RADIAN 

CORPORATION 


u  cm  <  a  <.  vj  < 
a  ©  2£  o  x  z  ; 


a  a  x 

*  -  q  »  wj 

5>  <  O  <  01  i/J 

Q  O  C!  O  £  Z  Z 


an  n 
«  i  Q  • 
<1  <  -a 

Q  N  Ct  N 


-O  -4 

u  tJ  O  4  «* 

•  •  M  >V  -4 

u  K  ►»  -*  n 

«  fi.n  -4  4  >» 

*1*3  1 1 

■o  w  •  <  q 

o  a  •  -4 

O  W  B  U  X>  9  A 

U  4  4  4  4  -4  4 

o  a  v)  a  j  a  j 


o  •—  .  o  ~  ~ 


<N  -T  O'-'  aN  ^  N 

-  O  ~  O  O  04 


N  /)  «  n  N 


aoaooaaaoaaaoaaaoaQaoncasa 

ZXZXXZZZZXZXZXZXXZZZZZZZXZ 


©.—  A*—  —  ^  O'—  — *  O  —  ©  O  —  —  —  © 

•AO  ©AOAA^  —  OC'4AAOA'—  AO'—  'NO'—  AOA 
N-SHNHNN'rtinHMNNirtNinN'rt'OHN^HHN 


aaaaoaaaaaoaoaaoaaaaaoaaaa 

zzzzzzzzzzzzzzzzzzzzzzzzzz 


O'-A'-*-—  O'-  ^^-O'-OO  —  —  —  ■  •—  o 

AC  OAOAA  —  —  Of'4AAOA^-AC'~f'">NC''-AOA 


aaaaaanacooaaaaaaaaaoaaaaa 

zzzzzzzzzzzzzzzzzzzzzzzzzz 


O  O'-  -»»%■-  o  o  -  -  ~  o 

O'-^A—  O  '-OO'-—  OOOO'-O-*-  —  O'-'-'—  o 


-j  o  j 
y  X  o  o 

x  a  r  x 


O  A  O  O  O  A  O  O 

ill  O  C-i  U1  t CM  •  A  UUUUOOCt)  ououou 

Z<M^AZOZSOA^AZZZZ^-<ZOOZ-4Z^Z 


•  a  *  4  a  » 

-tf  o  e  .2  o  cs 
*4  u  a  jj  u  n 

9  0  £1  9  a  SI 

0  -4  0  0  0  0 

U  U3  14  U  U  14 

o  o  o  O  O  0 

-4  -4  -4  -4  -4  -4 

je  m  x  ^2  jz  jz 

O  H  o  o  o  o 

—4  I  »4  —4  w4  <*4 

o  ca  a  a  o  a 

•  •  i  i  t  i 

HNNNNfl 


3  5  . 

•  •  >  V 

XI  C  -4  -4 
O  4  ►»  u  9 

u  *  SI  0  C 

O  «  W  *4  g  . 

33  86  3- 

O  U  U  f  ■ 

-4  o  0-4  3“ 
O  -*  -4  >*  0 

i  x:  £.  u  a 
^  o  o  e  3 

*  I  I  «  u 
•4  H  N  ffl  8J  1 


,1  3  . 

!  8  3  J  B- 

•  H  •  U  O 

|  XI  f  H4 

C  o  6  o 
o  u  u  u 
i  3  o  o  o 


y 

3WS 

U  o  X  Z  S- 


— 1  3E  <  w> 
%  U  H2  Z  l 


1-90 


RADIAN 

CORPORATION 


M 

3 


»<-><>?<  VJ  V5 
C  n  a  N  a  2  z 


*32 


«  ■  O  ■  v) 

V  ^  <  I 

a  (n  x  m  tf  : 


X  X  X 

«  ■  CJ  v> 

U  'N  <  33  <  '-0  to 
C  O  32  O  32  X  X 


G 
0 
N 

TJ 

u  -o  a 

•  •  m 

U  -4  >>  >s 

4  a<a  -4 

3  0  4 

4  *0  C 

1"  5  41 

3  O  Q.  • 

O  u  0  y  i) 

U  «  4  «J  4  -4  4 
OQMQ  JtbX 


>N  -4 
— «  n 

!! 


-4  u 

u  —4 

y  S 
v  -* 

W.  _J 

c 

a 


y  8 
a  — 
w  -J 


©  a 

^  ^  o 

-I-NN«NNNhN 


O-'Od-'OQOO©  I 
^  w  ww  w  J 


y  8 


G  > 

4  O 

G  J 

—4 

i  § 

ki  -4 
G  U 

o  o 

o  < 


^-■Or^r^OOOOO 


S1 


-  I 


o  co 

^  ~  O  ~ 


1 

iQOQ 

zzz  { 


X  3 


-1  J 

y  ju 
X  5  X 


o  *o 

w  xuu  ^  •  w  u 

X-n-'ZX'O^OXZ 


u  c 

-*  • 
>*  Q. 


2  3 


0  3 

U  •  -4  -4 

o  G  G  o 

-4  *J  O  U 

JS  o  -*  o 

O  O  Q  U 

u  •  o 

•  0  C4  -4 
C  ^  .  jfl 
«£hU 
-*  o 

X  4  *4  *4 

x:  u  4  « 

U  W  P  u 
0*00 
X  H  H  >-• 


o 

3  2 

2  S 

O  44 

*  • 

<1  o 

•  14 

*4  O 

•  3 

c  o 

4  -» 
V  u 
H  H 


u  O  H 

•  u  a. 

8  a  o 

0  G  U 

U  4  o  0 
O  T3  •*  -« 
3  -♦  0  X 

-4  U  14  O 
*4  0  0-< 

o  w  a 

o  6  5  A 

- .  i 
G  ^4  N  H 
O  W  ^  l 
-4  C  4  «» 


V  4  -4  V  >% 

rt  U  -<  3  U 

X  U  ^  1 

S  -  3  4  8 

0-4  >  - 

4  30  U 
■3  0  3-0  0. 


G  O  C  U  • 

O  X  O  jG  V> 

U  W  I  H  3 


CJ 

2U  £ 

O  o  X  z  au 


QUO  <NhX 

coft.xzas'^-4^ 


13  0  0 

:  d  x  x 


i  i  i  e  i  i  s  i 


3  3s«s2!=: 


1-91 


RADIAN 

CORPORATION 


--'^0^00  — .  _  _  _  _  C1  ^ 

^  o  O'^0'0i0^^.'0^0>000^-.u-><7kx-v(n'0^.«00wno 

NH-sHNH{NN^OHHNNinN^N/l«!2N^H2N® 


QQQQQaQaQQOQQQQQQQQOQCQQaQO 

zxxzzxzzzzzzxzzzxxzzxxzzzzz 


O  /~>  r-. 

*  O  ^O  O  •  ■  /-V  ^  o  ^ 

r^c^invrj^iOr^lr>^^cvj'n^oo'\i^vT 


§2:gg«ggggg§i§g§§gggggggg9gg 


C*  *T  y~>  O  ^  ^  N  ifl  N  -V 

'  ^  O  '->■  O  O  ^  M  •  ■  -  ^  ^  o  ^ 

>-4C*»<V4>n.n-«<n-4«/>-4,H<Sw->-4rt<N./>,T 


ICQ  Q  Q  Q 
;  x  x  co  z  x  x 


!ggggggggg99990QQQ« 

-  x  z  ~  ZZXZXXXXZXZXXX^ 


0/^i0-^r\/-s0<*s  .-s  o  «***  O  O  ^  ^  ^  ^  n 

N2s;2!G2!C!G«T’ON,nino,0/"rt<,'^,,"o^'nooo 

NHNHNHNM^/|HHNNinN>ON,n'OHNinHHNN 


I  Q  Q  Q  Q  Q  p  Q 

;  a  x  x  x  x  E  5 


29999990900qqqc3Qqqq 

ZXXXZSXXXXZXXZZXXZZX 


_)  J 

u  U  -J 

XX  U  J 

o«  cu  x  < 


WUWWOQM^OWOWOUU] 
X  N  h  rt  X  'O  X  X  O  *0  h  *o  X  X  X  X  H  h  X  O  X  H  x  h  x  X 


Js  §  * 

o  3  o.  o  OVA 

UvCAMOrtM**-*-* 

i^Ou(2Ck«dii« 

i  sss^^g-si  o  3  3 

UOWWUWAWUVA 
I0A0AA0.O8  ap  X) 

1  ^  M  *H  0  0-400  ooo 

‘XjW^UUXjMUUUM 
O  AOOOOQOOOO 
Hi  i4Xj3WiJ3^1^:j3rt 
H<NH  o  OSH  oU  O  olj 

‘  I  *1-4-4  1-4-4-4.4-4 

•HMf^QQ^QQQQQ, 
****•11  *11111, 


8-000 
M  -4  — 4 

'  M  «  X  .G 

co  u  u  u 


0  o  U  W  . 
«4  -4  -Q  X 

jc  x:  -4  -4 
o  o  q  o  : 


“OS  W  X 
CO  O  <t 

0-4  c  e 

U  *J 

4»  e$  -4  V  >% 

*1  U  -4  O  M 
-O  ii  -4  ct 

24  )  1  o 

0-4  >  -4 

ft  50  u 

*0  o  c  *o  a 

U  -4-4 

S  «  u  o  < 

U'OO.CO- 

-4  «  «J  4)  LaJ 

<*4  V  -4  V 

C  O  C  U 

0  X  0  X  to 

O  U1  x  H  » 


-1  </J  4-*  o  "> 

•  ssi  io-g^-e 
0 


—1  >  A  T3  — 4  O  -  ^ 
^^'«»0.C.-0  3 
CC'MAHUaa 
00-**»«OH« 

—4  —4  “O  —4  AO  u  CtJ 
*J  ii  A  -4 

O  O  W  C  -4  fi  <M  | 

<  «  -4  3  A  4  C 

M  3  8  -4  0-^. 

OOUAUU-QOU 
BAAOOACw, 
Q  M  tf  X  X  «  Q  *  < 


1-92 


TABLE  1-23  (Continued 


CORPORATION 


<  o»  <  CO  ;/! 
X  O  X  Z  Z 


A  C 

3 

a  n 


>n<ww 
o  x  x  z 


u  T>  • 

•  a  n 

P  -4  *%  N 

T3  M  • 

§  •8- 
op  fl  wi  •  js 

U  «  3  4  4  -4  « 

o  Q  w  Q  J  J 


I  (H  — * 

•  I 


23 

u  -J 


o  S 


o  a 

v 

p  J 


23 

p  -J 


o  ^  u 

O  -V  ^  ~  ~  O  -V  I 

r-sor'irv.ooooo  < 


CMQQ<rG10aa 

cmzz^zzxx 


NNrtNNNHN 


Q  VO  Q  Q 

X  'T  z  x 


>  a  Q  Q  Q 

>  z  z  z  z 


o  ~ 

•  OfOP^OOOOO 


$4 


$4$ 


O  wO 

■o  w  w  >o  ■  UJ  UJ 
wO«-4XZ«">^OZZ 


•  a 

c  o 

•  u 


JSJ3  0-CC 
p  y  p  o  • 

•  -4  0  •*<  .£ 

o  a  u  a  p 

u  I  o  I  4 

o  N  -4  <*>  o 

5h  o 


.fi  *-4 

o 

4  -4 


-4  4  J3 
4  C  U 
P  4  -4 
q  u  u 

HUH 


4  >*  a 

JS  0.0 

U  o  u 

f  ^  0. 

8  m.  0 

O  V4 

u  9  m  o 

0  -0  -4  -4 
3  -4  O  JC 
-4  U  U  0 
«M  0  O  -4 
0  -4  -4  Q 

o  5  5  <0 

H  I  * 
H  -4  CM  «M 
0  K  l 
*4  C  4  • 
u  -4  *4  -4 
H  >  -O  O 


4  3 
«  6 
P  X 


o  u 


*0  C 

CO  0  4 
0-4  c  s 

O  P 

V  4  U  >N 

n  u  -4  o  u 

-O  V  -4  4 

C  -4  3  4  g 

O-*  >  -4 

4  !0  V4 

•o  y  c  -a  a 

V  -4-4 

g  n  u  o  < 
u  T3  0  JS  CU 

-4  V  p  «J  CP 
**4  v  -4  V 

c  o  a  u  • 

O  X  O  .C  c/5 
U  W  X  H  D 

I  I  I  I  1 


u 

2  M  X 

o  r  z  a. 


w  ^  o  •-« 

<  CM  -4  JS 

a.  x  -4  w 
0 


-4  <H 

•  -4 

>-4  4 

•  •  u 

J  >  ,• 

«*4 

a  c  >+4 
o  v  -r 

-4  -4  "O 

p  p 
OOP 

<  4  *2 
w  3 

'■A  p  4 
S3  *  • 

a  w  c* 

I  f  9 


32. 


■0-4  0  *  -4 

•  Q.  a-0  3 

M  8  W  «  4 

*  "  *  S  (5 


-4*0 

3  c  s  ^  •  i 

8  -4  o  -N  -4 

p  u  *o  y  o  ? 

O  O  4  G  ^  O 

**«s^o 

i  i  t  i  2  i 


1-93 


RA»BAN 

CORPORATION 


<  u 

4 

C.  2: 


I  t*4 

’ll 


3  JJ 

u 


0  U  g  U  J3  •  A 
M  «  3  4  4  -h  4 
OQVIQJb.  J 


o  S 

V  -4 
U  J 

V 
O 


o  6 

»  -4 
w  J 
4 

a 


u  .j 


a  u 
o  o 


J")  O  O  O  'O  ^  ^  A 
fjHrsHNHNN'/'-fl 


-s  O  ~  O  O  X-./-S  y-.^v  ^  o  ^ 

'ON^ifloin/MnoiAN^Aiflooo 


>oaaaoaQQQaaaQaQOQQC3Qaaoa>n 

ZZZZZZZZZZZZZZZZS^ZZZZZZZr-t 


'  Q  ^  ^./-^O^OO  ^-N-N 


->  ^  — V  ^  O 

rt  O  >*«  ifl  O  O 

H  N  iTi  H  h  N  N 


QQQOQOQQaQQQQQQQQQQQQQQQQQQ 

zzzzzzzzzzzzzzzzzzzzzzzzzzz 


^  ~  O  ^OO  ^ 

fsj_<r-r-4<N.-4MC'4i/'l>/t.-4.-«CMr4  0C'4»4lr44"t'0^r'J4*l.-4^H>N<'J 


Q^QQQQQOQQQQQQQQQQQQQQQQQQQ 

zzzzzzzzzzzzzzzzzzzzzzzzzzz 


^  -'>  cs  'T  o  *-* 

O  ^  •  O  *-*  O  O  ~  ~  < 


•  04  »0  04  *-N 

|  .  O  ~ 


J  -4  -3 


~1 

x 


QQQQQQQQaQQc^ 

ZZZZZZZZZZZfO 


J 

a 

W  X 

:  <  cu 


o  »no  o  o  w>  o  o 

WO  NU  WW  •  n  WWMWOOU  •  ©  W  O  W  O  W  M 
ZM*>«^Z'OZZO^>fH«nzZXXfH*<4ZO0*  Z«HZr^ZX 


HrlHHHHHHHHHHMfflWCfl 


Uo  A 

0  -  ‘ 

•  «M 

0  0  _  _  _ 

u  u  u  0  5  ►» 

0  0  0  u  u  J3 

_  ,  -4  £i  j&  W 

u  u 

MlfiUOUUUQQZ 


-o  c 
s  0 
0  -4 


to  V4  — 4  3  u 


£  U  0  < 

m  -o  o  .c  a. 

-*  «  u  «  w 


4  »  1  1  1 


o 

S  W  X 
O  O  X  z  a. 


0 

«  S 


2  £ 


-a 

G 


§■3 

Q  X 

<1 

*0  a 

*•4 

«  00 
-4  a 
w  o 

1  1 


O  u  S  « 

■O  0  X  -4 

O  -4  4  -4 

*j  X  4  4J  4 

o  -.  q  .a  y 

«  «  <  0  -4 

fci  3  M 

v  0  C  u  X 1 

-o  -4  <1  -4  ~< 

>-434 

*-»  «  V  «  6 

0  W  (1  «  4 

z  0-  cm  x  ■ 
sc 

I  I  I  »  c 


a  0  a  <  cs  -4  a 

C*4X»fi4«^-4^ 


>  -4  *  4  *1 

•  P  U  •  M  W 

J  >  ■  tJ-H  0  '-4 

_  **  •  a  q,-o  3 

^5  ^5  ^  J4  5  u  S  «  o 

u  n  4  -4  -4 

oowd-«G'Hiw 
-c  4  -4  3  4  2  d  3 

M3  £  -4  o  ^  ^4 
</)U4*JH‘0<joe 
MX»004C^0 

qW{3z*{2=>^o 

I  I  I  I  I  I  I  A  I 


1-94 


TABLE  1-23  (Continued 


COBPOKATIOM 


'OiN^OOOOO 


1  Q<nQQ^QQQ( 
1 


I  1  </> 

'O  <  </>  V) 

cm  «  x  z 


■^ocnrxooooo  4 


1  Q  a  n  o  a  a  i 
1  2  z  co  2;  Z  Z  ! 


'“'Of'^r'OOOo 


SSSS^oodo 

zcM^zr^zatasa; 


'--'O  - 

•“«MCNcOrM<NcM.-«CN 


O  u 

V  c*  i»  >, 

W  U  -♦  3  M 

^  -a  t  -<  1 

c  -<  a  *  a 

o  -*  >5 

fl  ao  u 

■3  o  c  t  11 

§  **  u  0  < 

^  -o  o  .c  cu 

II  u  «  u 

'■M  t>  — <  y 

S  O  C  M  • 

c  X  o  £  v> 

O  W  s  H  O 


*  4  t% 

j  y  -0  C 

>  u  C  0 

I  >>  -4  c 

<*  —  o 
'  J  «  «  c 

1  5  -a  o  0 

»  <  O  -4  M 

W  V 

: 

*•  3  4  4) 

"O  *>  C  U 

*  ©  •  c 

a i  os  m 


gsggngggg  »s^io,5S^e 


o  *o 

<0  U]  CU  o  •  U3  U3 

'flHzaiflrtozz 


»  d  0  3 

•  V  H  . 
'  X  Si  0  . 

1  u  o  w 

I  •  ~4  0  - 
«  o  Q  M  c 
1  Vi  1  0 

I  0  N  "<  ( 
(  ^l  «  rt 

1  3-0* 

I  4  *4  1 

*»-••««*  1 
1  u  u  u 

•  •OOi 

•  H  H  *■«  | 


el* 

0  0< 

-4  0  0 
iJ  •  o* 

•  • 

•  U  M 

*0  -*  O  -  -4 

•  a  a.-o  3 

|^yg 

3?  S3  ’  s 


^  2  m  5  » 1 


1-95 


TABLE  i - 23  (Continued 


RADIAN 

CORPORATION 


u  tJ  #  ft  ft 
•  •  M  >*  -« 
4J  -4  ►»  K  a4  4 

n:j  if 

I”i.  21 

O  *j  8U  jl  •  -o 
U  4  3  <C  d  -4  4 
U  Q  W  Q  J  C«4  4 


o  ^  O  «-n  O  an  o  O  an.  an  an  o 

O  ananan0'-n00—'ananan0000an00a"n/-.0--na-.an0''*' 
OOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOO'TCOOOOOOO'T'TOOOOOOO 


QaaoaQOQOQQOQocooooaaoaaaao 

zzzzzxzzzxzzzzzzzzzzzzzzzzz 


an  /a  an  «-n  an  —v 

N  H  N  Ml  N  w"l  <*l  <v|  vT>  an  HMlNrtN'/lHrtN  -T 

~  •  -"»  •  *-N  -  O'-  -A  • 

‘OOOOOO'/lOOOOO'OO.-MinoO-HOOOOOOulO 


an  .O  an  an>  A.  N  A  aa,aNM1Naaa  A 

N  H  N  Ml  N  Ml  a  H  n  N  lO  an  HMlNrtNMlHrtN  ~T 

AN  AN  .  AN  O  AN  •  AN 

M-ioooooM-iooooo^io^.noo^oooooo^io 


QQQQOQQOQQQQQQQQQQQQOQQOQQQ 

xxxxxxxxxxxxxxxxzxxxxxxzxxx 


A  W-l  AN  A  AN 

OJ  H  CM  Ml  N 


AN  AN  AN  (S  «t 

Ml  h  H  (1  N 


AAAfJMIN  AAA 

hM1CJ«-<NM1hC1N 


AN  •  AN  ■  AN  •  O  AN 

w^ooooow^ooooo>norHtnoo*HOOoooo> 


IN 

a  -  —  QpOQQQQQQpQQOQQQaaQQOQnQ 

xoxzzzzxzzzxzxxzzzzzzzxxzzz 


J  J4  *4 

U  O  o  u 

XXX  X 


-J 

jy  jj 

o  iyy 

i  q-  1 1 


o  <n  o  oomoo 

WO  <NW  WW  ■  ro  WWWWOOW  •  O  W  O  W  O  W  W 
ZNHCIZ'OZXOMIHMIZZZZHHZOOZHZHZZ 


U  rt  -4  c  X 


c  -4  j  (1  6 

0-4  >  -4 

d  to  u 
*o  y  c  -o  a 

V  -4  -4 

a  *>  u  o  < 

io  ora. 

-4  «l  U  «  W 

<M  V  -4  V 

c  o  s  u 

o  x  o  jS  v> 

O  W  X  H  O 


0  *J  S 
■o  y  >>  -4 

0  -4  4  . 

u  X  d  u 
o  -*  5  p 
o  «  <  o 

w  3 

c  o  a  u 

■o  -4  d  -4  . 

4J  v  -o  n 
0  u  d  u 
z  o-  oi  ai 


$  air 

U  0  0  4 

-4  0  3 
•  -4  U  0  o* 

>  -4  m  <*  m 

«  «  u  «  u  *j 

d  )  •fl<4  o  •  -4 

•  a  p.-o  3 

t!  CM  M  ff  ill  » 

OO— 4WdOW«»^ 

»m  *4  "0  h  m  O  &  ai  6 

U  *j  4  —4  —4 

1  Si!  a  s  S’?  1  S 

M3  H  -4  0  an  -4 
W)*iWMM*0000 
B  «  •  0  O  4  C  v  o 

q  B  B  X  z  n  3  '  O 

R  «  «  |  R  I  I  A  I 


A  3R  <  W 
*<  w  m  i  z  i 


1-96 


RADIAN 

CORPORATION 


3 

H 


3  ■ 
0  C 


:22! 


5W  w 
z  z 


V  C 
-4  4 
T>  ■“> 
"0  l  i 


52! 


N  « 

TJ  ^ 

U  TJ  0  •*  •» 

•  •  «  X  "* 

u  ^  K  K  -*  « 


i: 


•g i  *3 


O  £,  *>  JQ 

u  m  *  *  4  -*  4 

o  Q  V)  >3  J  h  J 


o  9 


o  a 

V  -* 

U  -3 

V 
O 


o  a 

V  -* 

u  _J 

V 

a 


23 

u  *4 


ooooooooo  J 

0000500000  I 

1 

* 

A 

°  3 

.1 

O  1 

o  J 

O  1 

oqqq^qqqq  a 

xzzz^zzzx  * 


N/MnNNN'-'N 
uO 

O  <^  ©  ' 


I  IN  n  4 

;  o  o  o  S  o  J 


N  ^  rt  N  N  N  ^  i 
•  <n  •  O 

O  CM  O  O  O  O  **  ' 


QQQQOQOQO 

zzzzzzzzz 


✓5  ■  •  >  O  • 

00<N0000^0 


23 


i  a  a  a  a  o  o 
;  z  z  z  z  z  z 


232 


o  *n 

vc,  cjj  w  vo  •  ui  w 
<nfHZZO^OZZ 


0-4  G  S 


.o  «  -■  3 
G  -<  4  4  G 
0-4  >  -3 


G  O  G  u 

O  X  O  A  </> 

rO  cj  x  H  O 


1(111 


C  n 
O  G 
o  o 


o  c 
v  o 
c  o 


3d  § 


«  CO 

-4  Z 
C*4  Q 

I  I 


U  *M  O 
4  G  -4 

O  u 
Z  O  X 
•  -4 

*■>  X  4 
O  -4  G 
V  «  < 
u  3 


>  -4  3  4  • 


U  8  TJ 
O  U  4 

z  a  as 

I  l  l 


OS  ► 

I  ? 


3 

-3  V)  O 

QUO  <  N  -4  45 

(k,XZ0«Ctf'-'-4w 

0 


1-97 


RADIAN 

CORPORATION 


(u 

I  «  V) 

;  v> 

;  o  «  z  z 


u  -0  o  •»  n 

•  »  W  X  -4 

p  -4  k  ►»  n 

*  G.A3  -4  d  >n 

3  1-0  3  1  3 

IT-!*  ,1 

3  •  a  •  -4 

0  P  8  P  .0  •  .0 
p  4  i  rt  «  -4  4 
UQV1Q  J 


^  ^  ^  ^ 

NhN/IN 


iOOOOO'OOOOOOU^O 


--  ^  <VJ  ~ 

>n^  H^NHN/iHnN  -» 

•  o  ~  ■  '-n 

O—  »000*-40©0©CD©'A0 


a  0000000000000000000000000 
zozzzzxzzzzzzzzzzzzzzzzzzzz 


—  •-S 

HirtNHNlrtrtWW 


~  ~  ...  O  *-* 

✓>00000-000000>^0r4u^00^0000 


oooooo^nc 


OOOOOO^O 


—»  ^  C4  -€  ^ 

/)  H  H  N  <4^ 

s  •  —  O  ~ 


<-*  ^*S  •  —  O  ~ 

'Oooooooooooo«oo^«noo^o 


O  O  O  O  O  VO  o 


go  -000000000000000000000 

X-CZZXZZZZZZZZZZXZZZZZZZ 


o  o  oo<ooo 

WO  <N  W  U)  W  •  m  W  U  W  W  O  O  W  -  O  U  o  U  O  U  M 
X^*^<n3<OZXO^iH)nxSZS«-4*HZOc*>Zr-«Z<-iZZ 


P  M  •  P 

•  009 

0-400 

p  .3  u  u 

0  0  0  0 

H  »4  H  »4  i 

JC3  u  ,Q  J3  . 

O  H  O  O 

*4  I  -4  -4  ' 

Q  r*>  O  Q  i 

»  -  l  i 

irtNNNi 


I  M  3  P 

:  c  •  « 

>  •  •  >  *o  S 

>  03  3  -4  -4  O 

>  o  3  p>  u  m  u 
i  P  X  A  0  £2  O 
i  o  *  P  -4  9  -4 

I  -j  J3  O  .3  M  0  . 

i  A  o  o  o  fl  o  p 

I  0  P  P  *-4  0 

i-4  o  o  -4  x>  -o  m 

luznii 

-  *  }  I  •  P  P  W 

I  H  H  N  33  CD  (fl  ffl  I 


■3  C  P  X 

3  0  O  <t 

0-4  Cg 
O  P 

V  <*  -4  «  >> 

*  p  -4  3  p 

O  V  -4  -I 

3  -4  y  4  s 

0  -*  >  -4 

<1  30  U 

3  0  3  3  3. 

V  -4-4 

g  «  u  o  < 

p  -a  o  x:  s- 

-4  i)  +>  7\  UJ 

<*4  4)  -4  0 

3  O  3  P 

0  X  O  JZ  W 

U  W  S  H  D 


3  W  X 
O  O  X  Z  ft. 


I  >%  -4  C 

-4  <  -•  O 

»  e*  w  *  3 

'  3  -O  O  t> 


5 

J  w  «  o  ^ 
Q  O  O  <  <N  -4  ^5 


«  d 

U  •  Vi 

•  -0  -4  Q 


-4  ps  «  0 
1-0-4  »  'O 

X 


8  i  6  C  8  B  B  .O  3 


1-98 


1-99 


TABLE  1-23  (Continued 


RADIAN 

COSPCMTIOM 


*0 

n  o  *  o 

®  O  M  >s  -4 
«J  -4  >s  K  —4  A 

si0-?  ai 

3  -o  d  <« 

■a  w  *  <  d 

a  -•  "0  < 

3  e  a  9  •“* 

o  u  a  U  A  9  a 
w  a  4  <g  <  -4  o 
u  a  V)  q  ^  n. 


O  ^  /N  O  --v  /s  o  .  O  o  rN  ^  o 

22«2222222^000000000000oooo 

l?S'n2«;R££ooc'4',’ooooooc'*c'l'n™ooooo 


0G>AQCJQC:QQQQQQqqqqqqqqqqQQQQ 

ZZ^ZXZZZZZZZZZZZZXZZZZZZZZZ 


— *  O  >-> 

o  «0  ->•  ©  O 

ooooooooooooooooooooooooooo 

OOw-lOOOOOOOfN'XOOOOOOC'JC'J'nC'JOOOOO 

ZlNHN>nN/l^HH«N>n/>HlAH^HHN/|rinNln«I 


GGGGOGQGQQQQQQQQQQaiGQQQCJaQQ 

zzxxxxzzzxzzzxxxxxxxxzzzxzx 


N  h  N  .n  N 


^  N  ^ 

/i  h  h  n  n 


-*>  O  *-.  • 

«noo©oo^oo©oO'Oowu-)Oo 


iOOOOOO'OO 


CQQQGQQQQQGQQQQQQCSQQQqqqqqq 

XXXZZXXXZZXZZZXXXZXXXXXZXXX 


O  ,-s  -m  o  -n 

^NHNiOtNOiflH 


-9  — »  O  y-s 

0—00 
rt  M  N  Ifl  H  ifl  i 


—  A  (M  — 

.  ^.  04  •  •  —  —  —  O 

mAHHISiOHON^ 


900QqqPqqqqqqqqpqqqpqqqqqqq 

xauSzxzZxasxxxzxrcxzxxzxzxxSzx 


J  U  J  J 

g  5  gg 


»“  J  —J  ij 

U  O  J  o  o 

IX  U  J  x  X 

a.  £  X  <  a.  a« 


©  w>0  O  o  lO  o  o 

w  o  C4tu  U  U  ■  CO  U  Ed  U  U  O  O  h]  ■  O  U  O  U  o  U  Ed 
Z^fH^Z'OZZOtTlt-tiOZZZZ^^ZOfnZrtZ^zZ 


3 

°*  s 

•  o  c  © 

c,  u  9  d 

9  a  m  4 

£  o  ci 

*i  W  9  U 

3  o  .o  • 

0-400 
u  j3  M  u 
0  0  0  0 

—4  —4  H  ^4  • 

A  u  A  A  . 

0  H  0  O 

-1  I  -»4  -4 

QdOQl 


S3  !. 

1  S  2  >t 
i  a  q  -4  *4 
i  O  j  h  M  • 

i  u  x  .d  o  5 

'OJUWl, 

!2  o  S3  3 ■ 

o  w  w  9  • 

>  -4  o  O  -4  is  * 
0-4-4  ►,  Q 

4  d  A  N  3 

,  u  o  d  o 


o  *a  u  2 
«  v  to  o 
as 

n  V4  -4  VM 

-4  <1 

^  O  -0 
*  d  -<  v 
Owe 
■o  y  >s  -4 
0  **4  (1  . 

4J  >s  <1  W 
O  -4  C  -o 

u  n  <  o 

w  3 

»  O  3  w 
"0  -4  <•  -4  . 

>-4  3 
w  *  "O  n 
0  u  4  v 
Z  a.  X  O'. 


A  to  —  0  — 

a  O  Q  <  04  — 4  a 
to.XXO««'-'~4«w 
0 


Q—4  WOO* 

>  —«  fj  4  A 

9  a  u  Q  U  u 

-2  5  •  *0  -4  0  *  -4 


'♦H  •  Q.  a-O  3 

d  *44  U  G  w  A  a 

jO-4K«OG«^ 
-4-4t3^*OCoJO 

W  W  <J  -4  -4 

0O4JG-4C<*4BU 

<  9  -4  8  A  4  d  3 

V4  3  a  -4  O  ^  -4 
toW»WU“OUOO 
3Jx#oooe~o 
Q  M  «  35  X  «  ©  *  U 

>  a  i  t  a  i  %  2  b 


•4  3  <  to  ■ 

<  «M  X  X  1 


MOO 


TABLE  1-23  (Continued 


CORPORArtOK 


^  <  Q  W 
o  OS  U.  X 


~0  ^  U* 

l  Q  i  V) 

-4  >n  <  o>  <  w  w 

X  o  os  o  oi  z  z 


3  1,3 

rr 

3  «  Q.  « 

o  **  . 

u  4  4  4 


oooooooo©  4 

OO-n-TOOOO©  * 
^NNfONNNHN  * 


ooooooooo 

OO-n-rOOOOO 

HNiNflNlNN^N 


OOM  0000-40 


ooooooooo 

Z2ZZZZZZZ 


o  «»  o 

•  *n  -v  ^  ^  o 

NNrtNNNHN 


<*-•  >  *1 

—4  .< 


I  a.  a  u  - 

[  n  U  ->*  W4 

-4  4 

:  u  i*^  o  “o 

'  4  3  -«  « 

>  o  •*  c 

“O  u  *  -4 
|P  -4  <*  - 
:  *j  >*  4  u 

I  O  -4  £  .O 

l  ©  n  <  O  ■ 

I  u  3 

I  «  O  C  M 

>  3  *3  ' 

i  w  p  T?  n 

:  o  u  4  p 

>  z  ft*  os  o>s 


-1  V*  -s  o  ~ 

QUO  ■<  <N  «Q 

&*xzo4«'-'-4w 

o 


o  *o 

VC  u  w  >o  •  ui  w 
vn^zzw->^ozz 


££0^014*^0 
*J  U  U  0  ©  0  T}  «  -I 

0-43  3-4 
oouou-imuo 
u  I  0  1  ©  'W  o  0 
0  N  H  <*1  o  0-4-4  0 

-*  *  ,3  *  U  u  JZ  ji  » 

a:  H  U  H  0  0  O  U  « 

y  i  -*  — *  i 

«-4-4  <J  U  £  -4  N  H 

U4<d00K^» 

eoowiuu-tH-4 


4  4 

i  9  U 

»  t>  -4  0  *  - 

!  8  f  fr| 

lisa  I. 
1 5-s 

i  3-40^ 
I  U  U  -o  q 
:  o  o  4  a  * 
;  as  as  «  o 


^  2  m  5  z  i 


TABLE  1-23  (Continued 


CORPORATICN 


an  n 

v  i  a  i  1 
JJ  N  <  •» 

a  n  oi 


\  •+  <  V)  V) 
!  N  ft.  2  X 


l  CO 

•M  •<  V)  V) 

N  ai  2  2 


TJ  -4 

u  T3  •  •»  H 

O  •  W  >»  -4 

W  -4  X  *  -4  • 

3ra|  $% 

T>  w  ®  <  d 

g  -j  tj  < 
3  •  o.  e  -4 
O  M  fl 

M  i  4  ««<  4 

UQU1Q  J(k<  J 


^  lO  />  /N  «  — s 

N  H  N  O  N  vn  «H  h  n  N  -s 

~  ■  •  -V  O  — V 

j“iooooo«nooooo-no-*o 


<%  .n  -N 

w/lNHN'rtHMN  ^ 

ioo^*ooooooino 


a  aQoaaoaooaaaaaooaaoaaoaao 
znzzzzzzzzzzzzzzzzzzzzzzzzz 


**■»  —»  >n  ^ 

^  A  •  «  ^  ifl  ••  w">  •  O  >A  .  .  .  — 

NnOHNwNNOO-«rtNNinNONinOHNOHHNN 


OQaOaCOQOQQQQQOQQQQQO  Q  Q  Q  Q  a  a 

zzzzzzzzzzzzzzzzzzzzzzzzzzz 


«noOOOOiOOOOOO<AO*4'noO~«OOOOOOiS>0 


CW  00  <\| 

a  o  a  oaaQOoaaaoQc.aoQQO  a  a  a  a 

xoxz-4Zzzxxzxzxzxxzxzxxoxzzx 


o  O/-.  vTCOO—OO  ^  -X  ~  o 

o  — .  ~  O  ~  O  O  —  O  O  O  O  ~  O  -»  ^  O  >-n  O  — 

^4^4rt4HHNN'04HHNHNHNNflHN«4H» 


4  J  J  -4 

O  O  O  o 

XXX  X 


,  o  a  a  a  a  o  a  I 
;  z  z  z  z  z  z  z  ! 


-) 

J  U  4  J 

o  x  o  o 
x  a  X  x 


QOQQQQQQQQQQ 

zzzzzzzzzzzz 


44  J  J 

O  O  .4  o  o 

XX  U  H  x  X 

a.  a  x  <  a  a 


O  O  «A  O  O 

U  U  M  U  O  O  U  •  O  W  o  U)  O  OJ  U) 
|'/>XXXX*-4-iZOc'>X-4X*hXZ 


S  5  . 

•  «  >  -o 


o  «  u  -4  9  -4 

J  •  J3  *  j3 
4  0  oU  C  U 

0  Vi  Li  «  -4 

-4  0  0  -4  43  -o  ' 

Q  -4  -4  >,  g  Q 

I  4  i3  M  5  j 

-♦00000 
•  l  l  9  4  U 

H  H  N  P3  CQ  (0  I 


0  tJ 

V  C  X 

«  u  — <  3  v. 

a  v  -i  3 

d  -4  >  <t  s 

o  -*  >  -* 

<«  CO  '-2 

tj  u  d  tj  a 

|  «  w  o  < 

u  tj  o  z  a 

ed  i)  *J  (rt  UJ 

•*4  «  -4  « 

d  o  d  vi 

O  X  O  23  </) 

O  03  x  H  => 


C  W  <*4  O  TJ 

O  «  C  -  C 

O  0  u  fi 
TJ  O  >>  ~4 
S  t>  -4  «  ■ 

3  44  >,  4  u 

Q  0-4  d  43 
-4  v  n  <  o 

X  u  3 

3  o  o  d  u 

a  tj  -4  *  ■ 

>-4  3 

t/j  u  «  3  n 

X  O  U  C*  u 

q  z  a  a:  x 


~)  </>  o  '». 

Q  O  Q  <  N  -4  J3 

xa«Xzaa>-'-4s^ 


>  *  4  *» 

•  C  >4  «  VI  w 

•4  »  •  *0  -4  0  *  —4 

*M  •  Q.  O.TJ  3 

ad^HflUan 
O  O  -4  K  3  Q  g  9  G 

-4  -*  Tj  -4  HO  UOJ  0 
U  W  *J  -4  ~4 

004Jd-4C'4j|U 

<  H  -4  3  a  «  C  3 

V4  3  M  0^4 

CO  U  **  W  U  T)  o  o  o 

xxhoohc^o 

a  w  pi  *  z  a  x  -  o 

a  i  i  i  i  i  i  2  i 


1-102 


RADIAN 


1-103 


TABL&  1  23  (Continued 


CORPORATION 


<n  <  y>  c/l 

^  os  x  x 


I  »  tf) 

O  <  </J  </J 

I  -«  a$  x  x 


^  U  0  «  *l 

»  •  M  >»  -4 

U  -<  >\  >»  -4  « 


g  -•  *o  ^ 

3  0  Q.  •  -< 

0  W  ff  U  J3  •  -0 
M  i  fl  «•<  « 
OQUQ  Jb.  J 


O  <-*  O'-'  CO  O  <-*  O  O  — <  ^  S  Q 

0<-«<-».-.0'~‘00'-x-'->  0000-^0«T 

<-•  *»  cn  <x  ^rt^NN>0>JrtHNHNrtNN-n«N^^Ha 


caoao^ooooQacaacQQaacaQQooc 

xxxzxxxxxxxxxxxxxxxxxxxxxxx 


lA  «  ■  in  O  lO  yv  .O 

NHOHNHNNOOHHNNnNON^OHNOrt-NN 


OQQQQQC3Q  QOQQCQQQQQQQQQQQQO 

xxxxxzxxcsxxxxxzxxxxzxzzxzxx 


w">ooooo<oooooooo--«^>ooi-io©ooo©< 


osaoooaa  aQoaaooaooaQO  q  a  a  a 
xxxxxxzx^zxxxxxxxxxxzzoxzzz 


y-N  ^  y->  ^  y-N  ^  ^  ^  N  ■«  ~  ^  ^  ^  N  ^  N  y-s^vy-S  y-N 

<S<XCN<0<N  <0  .-<  ^  n  N  <0<-«  HnNHNnnCWS  «T 

<«.  ..•  <-s  •  •  <-*©<-»  ~ 

<oooooO'Ooocoo<oo^ooo<moooooooo 


aoQoaQQaooooaoooaaoaoaooaoa 

XXXXX7IXXXXXXXXXXXXSXXXXXXXX 


J  JU  u 

o  u  u  o 

XXX  X 


J  U  W 
o  x  u  o 
X  CU  X  X 


-J  -4 

O  u  J 

XX  CJ  J 

a.  o«  x  < 


o  <o  o  o  o  <o  o  o 

wo  <s  w  ww  ■  m  wwwwoow  -  owowoww 

X<S^C^XvOXXOiO^'OXXXXr-«^XOcOX»HX»-<XX 


-u  w  u  0 


1  »1  *4  -X  -M 

*  -«  e* 

;  kj  *4  o  -a 

I  «  S  -  v 

0  -»  3 

O  X- 
u  -<  t  ■ 

w  >»  4  u 

o  -•  c  o 

«  n  <  o 

3 

a  o  c  u 

-o  —•<»—*  - 
>  -«  3 

u  0  -O  « 

O  u  <  V 

X  Cu  <X  U, 


3 

-J  M  «  O  -< 

QUO  <  N  —  O 

£QWXXO«Xw^^ 

o 


o  C  C  -4 

w  O  0  « 

—4  ^  -4  0  3 

0-4  U  0  O' 

>  -*  *  mm 

o  m  u  «  u  u 

W  *  0  *0  -4  O  '  — 

'M  0  Q.  au  3 

Ca'UMBMg* 
OO-4K4OQ0C 
-4  -4  D  <-4  0  O  M05  O 
U  W  4  «-<  -< 

O  O  *J  G  -4  G  <+4  I  u 

<  <-H  «  <  <  C  3 

M3  H  -4  O  ~  -4 
UUNtiMUOl 

x»«oo_0d'-'O 
Q  W  a  X  X  Ot  D  *  u 

i  i  i  i  t  i  i  2  i 


-4  3  <  V)  • 

<  W  M  X  X  ( 


1-104 


TAM.K  J  23  ( Continued 


CORPORATION 


i  V) 

O  <  V)  VI 
K^ZZ 


mo  m 

U  -4  >*  >» 

4  0.0)  -4 

3  I,  a 

■q  o)  • 


—4  *  >S 

s  ri 


o  «  a  u  .o  • 

u  «  3  «  4  -4  m 

OQU)Q  J 


C'4'7W">0'J'T'TCSJ'» 


— *  O 

z  i 

«  ■  OvXXXC^XXXX 


o  o  C4  o  o  o  o  • 


a  oac'aoaai 
x^zx-xzxx  j 


O  O  <M  O  O  O  O 


O  U*» 

<0  Cj)  £i)  >0  -  U)  U] 

w")^XX'0'-«OXX 


G  •  W  • 

o  a  o  ^  c 

£  O  3  -4  • 

u  u  <*  >%  a 

•  •  a.  jS  0.0 

O  C  O  u  Q  U 

u  m  u  «  u  a. 

oso  8  a  o 

.2“, 

yw*o  «  o  -5 

-4  0**4JG  3-4  0-0 

ququ-^uuo 
I  0  1  *  H4  0  0  -4  I 

M  -4  <0  o  0  —«  -4  Q  I 

-  A  -  U  14  j£  jq  I  : 

-4  U  f-t  O  o  o  O  <*> 

I  *4  H  I 

-4-4  3^!J3-*Wr4 
4  «  d  y  o  k  ^  t 
wn4*4*<C<«i  : 

OOUUU-4-4-4 

HHHhH>J3  O 


M  ^  O 

-  v  jz  y 

3  50  <* 

-4  3  ->  9 

O  4  n  3 

y  u  v  S 

■0  3  o  X 

3  0  0  4 

0-4  3  Q 

y  *j 

«  <t  -4  v  >* 

A  w  ~4  o  U 

J  a  -i  3 

3  -4  5  rt  £ 

0-4  >  -4 

1  4  '*4 

■0  0  3-0  0. 

V  -4  —4 

5  n  u  o  < 

u  o  oro- 

—  u  *j  n  U3 

■*4  V  -4  v 

3  y  3  U 

O  X  O  X  V) 

y  O)  x  H  3 


3 

W  o  4-4 
Q  <  CJ  -4  j0 
X  0-  erf  —  -4  w 


-■  tj  -4 

C  C  — 4 
0  0  4 
-4  0  3 

u  «  o* 

4  «• 

O  M  U 


H  rn  U  m  m 

£  2<S  J<5  8 
i  a  S  ^  *  3 

d  -4  o  ^  -4 

u  u  -o  o  o  • 
O  O  4  c  w  o 
XZKO^O 

M  I  I  2  I 


3  S  «  3 ! 


WELL  HUMBER 


i  </> 

•-  <L  <Sl  <A 
<-  X  Z  X 


Tj  *-♦ 

U  TJ  0  0  0 

•  o  *»  * 

U  -4  K  >V  -4  0 

«•  Q-rt  -j  <  ►> 

3M  Sj 

-ol 

3  •  Q.  •  -* 

o  m  a  u  a  •  ji 

U  0  4  4  4  -4  4 

O  Q  </)  o  -3  fe  -1 


N  H  N  /|  M  Ifl  H  H  n  N  r-« 

^  ■  •  -  — .  *  o  ~ 

wOOOOOO'OOOOCO'OO-H'OO 


M  «T  ^  ^  ■ 

N  H  N  ^  N  ^  H  H  M  N  »T>  /~»  r-*  W">  04  ■ 

■'“*  ~  ^  •O'*' 

OOOOOOOOOOOOu*iO^^OO^i 


~  04  *T  ^  O  ">  04  ^  04 

^  ^  a  ^  ^  O  ~  O  ©  ~  — *04  • 


«  lO  •->  A  ■->  ^ 

04  .-•  04  vO  04  <S)  •—< 


■>04-*  —■ 

I  rt  N  H/tNHNiOHrtN  «t 


»oooooo>r>ooooo'^o2^oo»-*oooooo'n< 


JU  J  J 

o  x  o  o 
x  o.  x  x 


O  <A  O  00«000 

CUO  C<  td  CUtC  •  UUUtDO  Otd  ■  O  111  o  u  o  w  u 

ZC4r-«<0Z'OXZO>O~4</‘tZZZZ'-4T*4ZOmZr-'ZrHZZ 


0.  M  M  C  U 

lode  -4«  0 

k  w  0  0  0  >  *o  a 

■  CL  Xl  X*  d  -4  -4  0 

>OOO4KU0M 
»nuuxj30dO 
(OOO0U-40-4 
i  -4  -4  -4  .£  0  43  a  J3 
;xj3j:ooUdo 
I  0  o  o  u  M  o  w 
(-4-4-4  o  O  ^  -Q  -p  « 

lQOQ^4--j  KO  6 
S  (  I  43  43  M  fl  0 
iCVMvfOUdOQ 
»»■*»!  •  0  U  H 

HHHHNSlCffl 


|1  s . 

!  5  si  8- 

>  »•*  0  u  o 

(  -O  0  44 

e  o  o  o 

O  U  M  U 

\  £  o  o  o 

[  M  — 4  -4  —4  • 

>  4  43  jfl  43  . 
I  U  U  U  U  I 


U  c*  -4  V  X 

«  u  -4  3  w< 

w  -*  3 

c  -4  j  4  e 


a  «  *  o  < 

u  7i  0  43  cu 

-4  V  *>  n  W 

**4  «  -*  D 

C  O  C  U 

0  X  o  43  </> 

U  '4  X  H  3 


>-4  0  4  0 

0  0  u  0  u  U 

J  J  0  -0  -4  O  -  -4 

-  -  Si  2  2 

OO^^Oflic 

-4-4-0-4  40  U  O'  0 

U  U  4  -4  —4 

oowd-4d'+4iu 

<4-4i4id  3 

n  3  a  -4  o  ^  -* 

U)4J44JW-CpO0 

B04OO4C^O 

a  w  ai  z  z  a  o  -  o 

fl  i  i  l  a  i  i  2  1 

43  <  V5  <  2  2 

3w>-4XX«3~~ 


1-106 


TABLE  1-23  (Continued 


RADIAN 

CORPORATION 


a  c  <£ 

4  9 

9  I  Q  I  </3 
•  »  <  <  tf)  w 

QN^Otf  ZI 


M  TJ  V  4  4 
•  •  *  >*-* 
*J  -4  ►»  ►>  -<  4 

si-si  h 

q  *o  < 

3  •  Q.  •  ^ 

o  u  JT  u  js  •  x> 
U  4  4  4  4  «4  4 
O  Q  U)  Q  J  tb  h) 


e-s  r-.  «i  ^  4 

H'N^rtNNN^N  4 
.  ■  •  O  1 

oo<noooo»ho  * 


aaQaaaoai 

zzzzzxzx: 


OOCNOOOO^i 


o  o 

^  ^  VO  •  .-S  —.  ©  . 


QlOOQ<-*QQOO 

Zc4ZZr-«ZZZZ 


.  •  o  ■  o 

OOMOOOO^O 


QOPPQQQQQ 

zzzzzzzzz 


O  w-> 

«  U  U  -o  03  0) 

>n^zx*i^ozx 


u  o  w 

•  u  a 

Q  0.0 

10  o  u 

i  M  C  4  0 

0  -0  -4  M 

i  3  -<  o  x: 

I  .-4  U  U  o 

»  «M  0  0 
I  0«j»<p 
I  u  J2  xJ  1 
►  o  O  O  « 

I  H  I 

!  XJ  -4  <M  *H  I 

)  O  «  I 

•  -4  G  4  4  I 

,  U  -4  -*  ~4  | 

•  H  >  .O  0  I 


:  «  O  T3 

«  e  -<  « 

»  O  u  C 

-o  O 

I  •  -4  4. 

!  U  X  4  *j 

i  O  -4  C  X> 

I  0  4  <  0  ■ 

[  U  3 

i  o  o  C  u 

i  -0  -r*  •*  *-  • 

>  -•  3 

I  4  TJ  4 

I  0  U  4  V 

i  z  a.  tx  as 


PUP  <  w  ^  J3 
(atbi  xa.a^-1^ 


3*3  •  S 

-4  O  '-*»  -4 

■m  5 


s=5i 


1-107 


TABLE  1  -24 .  MASTER  LOG  OP  WELLS  SAMPLED  FOR  METHOD  8020  FOR  AREA  C  AND  ADJACENT  ON-BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  Me CL EL LAN  AIR  FORCE  BASE 


RADIAN 

CORPORATION 


I  I  Vi 
-c  <  Vi  (A 

;  cm  a  z  z 


AJ  -4 

M  *0  •  AN 

•  •  M  X  -4 
W  *-4  K  >\  -4  A 

If 

■O  Vi  9  <  d 

q  -4  T3  < 

3  •  Q.  •  -4 

O  «  ff  *>  -Q  •  il 
U  A  4  X  «  -4  4 
O  Q  </)  Q  r]  Cm  J 


~T  -T  cn  CN  CM  CM  CM  04 


oQQoaoao 

zxzzxxzx 


^•IWNNNNN 


■O  C  *J  X 

—  0  O  A 

0-4  eg 

y  u 

♦;  a  -i  c  >s 

n  u  — *  3  u 

-3  «  -4  A 

c  -*  *  a  a 

o  -t  >  J 

A  06  U 

-o  o  a  -o  a 

V  -4—4 
9  «  U  C  < 

c-o  OiQ. 

-4  u  u  n  Ui 

'H  C  ^  g 

s  y  e  u 

O  X  O  JS 
U  W  x  H  3 


00CO'O'»4-»<«f 


u  V 

a  u  ►>  *4 

A  -4  -4  U 

-4  3  A  V 
AJ  A  d  U 
A  «  A  C 
a:  as  »-« 


J4J  -1 


i  O  •  A  •  •  X 

i  *4  c  o  -o  e 

i  a  •  m  -4  •  -4 

i  N  O  ►>  3  A 

■C  e  -4  -C  -4  U 

*  '  •  je  u  o  o 
w  «  o  u  H  H 


«  -4  U  • 

>  -4  A  4  A 

•  f  U  •  U 

J  *  •  *C  -4  $  -  - 

■♦4  •  Q.  0.AJ 

u  u  —t  n  a  m  o  ■ 

0  O  — 4  ►>  4  O  H 

-4-4tJ<-4  AO  Cf 
*J  4*  4  -4 

A  3  5  31  S'a 

U  3  8-404 

V)  u  a  U  G  -O  o  ( 

ffl  4  •  O  O  4  a  > 

a  w  t*  z  x  cS  so 


^  2  w  al  *  i 


1-108 


TABLE  1-2A  (Continued 


coRp^rartoN 


•  c  « 

i  0  I 

I  -*  u  i 

I  A4  —4  I 

i  o  a  i 

i  #  -3  i 

•  u  -4  i 


~  ■  a.  a: 


vj 

SCO  4* 
3  Z 


4 

1 

<  a: 

3  2 


4  - 


SV)  v> 
z  z 


a  X 

V  '  i 

V  C*4 

a  o  , 


-r  <  VI  VJ 

:  <n  (£  z  x 


o  S 
v  J 

A>  _J 


004100000 

N  PJ  M  H  H  H  H  H 


QQOQQQ99 

ZXZZZZZZ 


O  41  O  O  O  O  O 


ZZZZZZXX 


^JMNNNNN 


qqqoqqoo 

xxzxxxxx 


4  n  N  N  N  N  N 


ooppog 

x  X  X  X  X  X 


*0 

U  T)  • 

•  •  M 

U  -4  --  -- 

3  I"*  3 

I z  *  ■<,  $  : 

3  •  (L  •  — •  1 

o  U  a  ii  ^  9  Si  1 

u  d  4  4  *  •  1 

u  own  j  * 


o 

_  o 

U3  <*>  o  00  tiJ 


H  js  Jd 


c  2 

•  c 

H  O 

S  3 


-4  -4  -4  rf  0  .0  3 

CJQQ0W»-4O*H 

-TTTwoj.'?*! 
N.n.'*.54  u  0  0 


3UX 
o  X  z  o. 


*  * 
“  5 

.-■8 
41  0 


■3 

1 

-O 

C  ■ 


C  *< 

4  -« 
COT 
*4  0  I 

q  p.  I 


8  5 

M  -X) 


j  0  'O 

o  w  C 
'  v  K  -« 


©  Q  X  u  3 
u  4  •  “ 
0  T>  S  *0 
©  -4 

u  #  W  w 


I  I  I  I  I  1 


*  ►%  X  *J  4  c 

I  -4  3  A  o  « 

1  *»  ■<  o  U 

3  u  o 

O  C  w  ►''** 

~4  4  ~4  U 

>*<  3  J  • 

4  a  a  5 

u  4  «  4  c 

cu  od  «  *-* 

3  . 


J  ^ 

Q  U  P 
W  Du  t  *  0* 


3 

v>  O  ^ 

SN  -*  -0 

~  o~ 


# 

*3  4- 
«  AJ 

u 

•»  »*4 
V  0 
3 

O*  • 

«  3 

u  O 


U-4U 
4  0# 
W  0  -4 
44 

c  "3  ^ 

0  0  4 
-4  0  3 
O  •  O* 
4  4 


>  -4  * 

#  •  n  #  jj  •? 

j  3  #  -o  ^  0  *  ^ 

*M  •  O.  O.T3  3 

c  c^t  h  y  w  s  ® 

00-4>*«OS#C3 
-4  -4  «0  -4  4  U  C  *  o 


j!  S'S  •  s 

B  -4  o  ~  -4 

B-S 

c3  3  -t> 


1-109 


RAD8AN 

CORPORATION 


3  i 

o  c 

-4  <s 


U  —4  ►»  ►%  —4  • 

<  a  Cd  -4  as  K 

3suj  13 

'i w  *5  *0 1 

3  •  0.  •  -« 

o  w  a  pj  «i5 

u  4  3  #  4  -*  * 

O  Q  1/1  O  hlttoJ 


Si  a 

*j  nJ 


o  a 
u  -3 


as 


00000000 

00000000 

•T-TfONNNNN 


ooaaooQD 

zzzzzzzx 


4«Tf^NNNNN 

OOOOOOOO 


J^rtNNNNN 

OOOOOOOO 


OQaaaaaa 

zxzzzzzz 


OOOOOOOO 

OOOOOOOO 

COCO'O'*-*-*-*-* 


§§§£g§ss 


t  ^  i  ^  : 


c  c  c 

i  i  § 

o  *  f 

.0  J3 
0  0  0 
u  u  u 
0  0  0 
-4  »-*  -4 

jC  J3 
“  o 


s 


233  m  s; 


o 

M  -4 

M  0  ►» 

c  -<  j: 

*  -  -  •  JZ  ki 

HH  H  J1UW 


o  a  a 

I  I 

N  <0 


•  -4 

3  * 

-4  tJ 

o  0 


0  u  V  £ 

"■4 

-0  C  u  X 

CO  03 

0-4  c  8 

y  u 

i>  f«  -<  «  x 

w  u  -4  3  u 

JO  V  -1  ft 

C  -»  3  <*  8 

0-4  >  -4 

<*66  U 

■o  0  c  *0  a 
S  «  u  "o  < 

D  T3  0  .£  CU 

-4  W  *J  »1  Ui 

>*4  V  -4  »» 

c  0  c  w  • 

0  X  0  C  w 

O  tu  X  H  =5 


u 

2  w  X 
o  o  r  z  a« 


3 

J  ~  0  ~ 

QUO  <  C4  -4  JO 
cQft.isft.a^-4^ 
0 


>  -<  m  19  n 

•  •  u  W  U  ti 
-3  3  #*0-4  9  ••  -4 

-  -  £  2  8-  fr*2  5 

oo-4^5ofl|4»c 
^  jt) -4  pu  C  at  o 
P  P  3  -4  -4 

4 8  3 3 s  §3  1  3 

ttuciiJU'Ouoe 

Ql2l?**l33^U 

t  1  1  i  1  1  1  2  1 


^  2  M  *i  z  1 


1-110 


WELL  HUMBER 


CORPORATION 


u  ‘ tj  •  «  • 

«  •  M  >*  -4 

u  -*  m  k  -4  * 

a  Cl  a 5  *0  3  ►* 

!? 

TJ  W  «  ^  rt 

5  -4  TJ  < 

3  Q  Q.  9 

O  U  &  U  «Q  •  .Q 

*'  15  8  «  *  *i  « 

y  Q  W  Q  J  Jh  J 


ooooaooo 

ooooooco 

■l^nNNNNN 


-J  J  *4  -4 

£2£:jg  g 


U  O  O  •  .0  «  ©  X 
4  *4  »(  fl  5  A  C 
Q£5Q  *  14  -1  §^i 

♦  t  »  M  O  5S  3  M 
rot'*-*  c  -4  z;  — J  u 

*  ■*  -  O  .C  u  0  0 
rtrtrtflUMHW 


"0  C  u  X 

CO  0  4 

0-4  c  a 

y  u 

©  «  -4  v  X 

*»  U  ~4  3  14 


Q  *  U  0  < 
W-OO-CO, 
■4  «  U  «  U1 


2  E  " 

o  tj  »  g 


:  wu  y-o 

•  <*  d  -4  • 

'  0  u  C 

TJ  0  >\  -4 

fl  ~4  4  ■ 


©  «  <  O 
u  3 

©  O  C  U 
TJ  -4  3  -4  . 

>-4  3 
Li  9  TJ  n 
OKU* 
2C  CU  C*  OS 


l  O  .-4  TJ 

<s  o  e 

i  w  y  -4 

**< 

!  cl- 

5  8  3 

use t 

4  % 

9  U  U 
TJ  ^4  O  -  -4 

©  g.  a  -o  3 

Sss  I J  § 

«  -4  -4 

3  2  3  ti  3 

e  -4  o 

u  o  tj  g  o  » 

0  0  4  3^0 

»  »  d  s»  *  t> 


3S«2£i 


Mil 


TABLE  1-25  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  6010  FOR  AREA  C  AND  ADJACENT  ON  BASE  AREAS, 
CROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  HcCLELLAN  AIR  FORCE  BASE 


COKPOISATIOI 


w 

<  (A  <A 

X  Z  x 


Q  i  W 
<  O'  <  GO  < 
I  CC  N  a  Z  1 


S  9 


M 

*0 

u  -0  9 

0  9  X 
*J  w  >,  * 
«  ft.  ca  -4 

3  8 -a  3 

■0  W  *  ^ 


3  «  $  •  -* 

q  u  5  a  J*  9  J) 
u  n  %  a  *  *4  * 
O  Q  W  fl  J  J 


*  >» 
51 


9  3 


o  a 

v  -* 
W  Q 


o  S 


y  a 

4) 


u"»-»f>CM-4vO'»»-*r'«.r>.y3rsC\i«--CM®‘n 

-Tf^vriOCOOr-*O00O«TfnOO^ 

ooooooooooooooooo 


>0  CO  l>.  ©5  »h  CO  CM 

r**  m  o  cm  ^  o  o 

O  O  O  O  O  o  Q 


OOOOOOOOOOOOOOOOOCOOOOOOOO  4 


aao  Q  £J  ‘  Q  ■ 
zzzozozc^oxo' 


QO»  -  QQQQaOQOiQ 
iZcMOZZZZroz^zo 


«/>syfOCM^H'0'»'-‘r«»rvxOhsC'J'-'N005n 

-TC0L0OOOO*-MOOOO^moOr~. 

ooooooooooooooooo 


>n  CO  rv  05  ^  CO  CM 

r*.  >rt  o  cm  w>  o  o 

o  o  o  o  o  o  o 


ooooaoooooooooooociooooooo 


o  O  ^  H  N 

O  O  CM 

a  a  a  a  a  ®  a 

XZZOZOXCMOXO' 


O'TClNH'O^^NNOr.N-^NCD'rt  5T»®rxC5-M®cM 

-JC^^OOOO^OOOO^COOO*^  f^i/^OCMtOOO 

OOOOOOOOOOOOOOOOO  ooooooo 

ooooooooooooooooocnooooooo 


^  f"  (M  r~t  ~7  r-i  CM  O 

r-4  CO  •  O  O  -<  o  •  O  O 

a  a  a  a  o  ^  -  a  •  a  a  o  o  q  <r.  o  <*■>  o 

ZZZOZOZ^OZOOZCMZOZZZnZCMZOO 


'/5-Tt^NH^^^r>rN^NN^NCQ/l 
-Tcomoooo-Moaoo-rcooorH 
OOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOcnOOOOOOO 


w*>  00  p*  O  H  CO  CM 
r*»  o  CM  o  O 
OOOOOOO 


<-*  CM  ■+  CM  O 

o  o  «r  •  o  o 

QOOOOQQCOQ-7Q 
OZcnxXZZZcnZCMZOO 


-J  Q 


-3 

o 

X 


J 

o 

X 


-J  -a 

o  o 

X  X 


3 

,  B  « 

% 

f  *>  3 

-  -  5 

I  3  » 

!  3  0  w  £ 

5  - 

J  “4  0 

2 

:  2  ^  fl  *■*  2 

1  3  - 

4  U  U  «  C 

•  SC3-4C- 

4  —4  r 

I  -4  «  «  3 

\ 

1  ^  ^  ^  o  g 

o  d 

I  4  C.  C  T3  a  « 

!  u  n  U  K  U  x 

!  -#  t 

4  j3  &  o  d  u»  a 

i  C  M  a  9  o  • 

1  H  s. 

J  0  0  S4  9  *  4 

< 

■  <  ^  a  «  a)  c 

>  o  c. 

)  U  U  h  J  Z  £ 

>  M  I 


1  § 


~0 
U  £ 

C  ft 


•o  C 
C  0 

0  -4 


§  6  ' 


y  <t  ->•  v  >.  6 

A  U  -4  3  V4 

j  »  -  3  x 

£  -4  3  d  6  O 

0-4  >  -4 

<t  SO  u  TJ 

^  o  c  v  a  y 

V  -  -4  C 

S  *  U  0  <  -4 

m  -o  o  ^  a.  s 

-4  v  u  n  bl  w 


I  .1  I  1  1  'I 

-3 

a 

Z  U  X 

O  o  X  x  a-  to 


2  £ 


a  a 


ft  V  c 

*J  0 
-O  t  u 

S2  l‘ 

a  a 

-0  3-4 
«  Q  x 

O  T3  i 

C  -4 

W  V  </l 

y  -4  x 

Q  Cb  Q 


O  -4 
*J  >N  «t 
O  -4  C 
«  «  •< 
*-*  3 
0  0  3 
•O  -4  It 
>  -4 
*J  «  -o 

0  V4  « 

X  X  X 


*  I  I  I  I  » 

U  VI 

QUO  < 

a  ib  z  z  o«  k 


§  el 


S  §ZJ  £L  3  8  a 

-f  -4  T>  -4  *4  O  C 

i4  u  3  •* 

o  o  w  c  «  c 

<  <  r*  W  a  «  C 

u  3  a  ■*  a 

W  U  »  U 

a  moo 

QUZZXI 


I  8  B 


:  3  3 

:  at  o 


I  I  « 


1-112 


TABLE  1-25  (Continued 


COfiPO*A7IOM 


O*  2  tA  </5 
c*  (X  XX 


1)  «4 

M  t)  *  •  •» 

•  •  U  * 

U  -4  K  ►»  -4  O 

3*3 

•3  3  *s  3  *  a 

3  «  a.  #  — < 

o  w  a  o  x>  0  j> 

U  0  3  4  4  ~4  4 

o  a  vj  a  *j  cm 


ifl  <  m  n  h  o  »r— ^N^NN^wajin 
.Jfiooooo-Moooo-Jcnoo-* 
ooooooooooooooooo 


</■>  co  f*s  <yi  *-*  oo 
>o  o  eg  o  o 
ooooooo 


OOOOOOOOOOOOOOOOOfOOOOOOOO 


CQ  -.-TO  CO  (T>  <r> 

CO'O  -<  eg  «o  o 

r~>  <*i  OOO^T  OO 

;  q  a  a  o  e-  a  •  o  co  QQaooavno 

izzoxoZ'Oxooox^ozxzZ'TX^xoo 


/I  j  CO  N  ^  H  ®  N 

<*'-1-00000^0000  •4r>00^-<  >/>  o  n  »o  o  o 

ooooooooooooooooo  ooooooo 

OOOOOOOOOOOOOOOOOfOOOOOOOO 


r-*  O  O'  O'  'O  -T 

O  ^  <-«  — «  e"1  {*>  o 

o  <-l  o  o  o  o  o 

a  a  a  a  a  o  a  •acooaaaacoO'oa  • 

XZZOZOZ'HOZOOZ^ZZZZZ'TIZ^ZOO 


^f0w^0OOO-<OO0O'J<-10O-< 

OOOOOOOOOOOOOOOOO 


-n  co  r-  O'  — <  co  r  j 

rv  U-|  O  eg  ■/>  o  O 

OOOOOOO 


00000000000000000(^0000000 


oc^  OOO  OO  OO 

QOQ  Q  O  ^  Q  Q  rt  Q  a  Q  00  o  CO  O 

XZZOZOZ^OZOOZr-«OZOZZr>Z^ZOO 


>j  r^NH'O4«Nr^'Or.«'-»NC0iO 
<TM*noooor>»oooo  TOOO^ 
OOOOOOOOOOOOOOOOO 


oaor»o\^co<M  b 
^  -n  o  rj  «0  O  O  | 
OOOOOOO  I 


000000000000  000(^0000000 


O  r>  •  o  O  O  O  •  O 

QOO  Q  •  a  r-  Q  •  •  Q  t*>  OOOQOQ'OQ  •  Q 

XXXOZOZ^HOZOOZ-HOXZZZ^Z^ZOZ 


•n  «-*  o  </■>  »h  «*i 

o  o  o  o  o  o 

CU  •  W  Ul  •  U3  ■  a]  U  U  '  U  U  U  U  U  W  -UldUU 
^XO^ZZOZOXXZOZZZZZOZOZZXZ 


-g  u  >s  G 

3  u 

«  -4  <«  >% 

m  a  j 

>  -4 

30  W  tJ 

c  -a  a  v 


£  U  *J 
O  ^  !/l  « 

x  h  o  a 


i  .  k  i  a  i 


*X  W  X 

o  o  X  z  a.  ^ 


•J  v> 

QUO  5 

ca  ck  r  x  a*  « 


a  *  3  a  .  a  3 

3  d  -<  0K3  -4 

£2-49~*33-juu  * 

-4§C3*-<c3-4-4S-<#  • 

3  3<#-g*oaco*ad'OC! 

u*iuwu-d-«wi^3  ao  «  (t 

-4qU4«O4tf-dOOU0  4 

•<^s«fl4«oouuoMjx: 


5  S  3  9  a  „  3  § 

S-a^4^o>gS-4-4 

fKJ<4»-4>-4-4  4  0 
^ou^-H-.'p*jcq 
0-4  O  •  -4  "*  OX  4-4 


•  -«  *J  0 

>  H  ■  4  O 

0  •  *4  •  u 

J  S  •  t3  -4  o  - 
^  44  •  Q>  p.  T? 

00^331 

*4  *0  <~*  »  O  M 

(A  u  m  u  u  *q  g 


r  i  i  i  i  a  i 


TABLE  125  (Continued 


CORPORATION 


G 

IS: 


y  i 

o  s 

-4  <% 

-4  -> 


P  VM  — 4 

•Si 


w  g  ii  .Q  O  -O 

<*  4  ti  «  -4  « 

Q  (/)  Q  m  Cb  J 


o  a 


y  e 

V  -4 

U  J 


8  3 


0  Q 

V  -4 
U  .4 


-7f^WlOOOO-*0000-J'fr'00-H 

ooooooooooooooooo 


^  CO  N  Cl  « 

^  >n  o  N  po 

o  o  o  o  o 


CO  <M 
o  o 
o  o 


00000000000000000^0000000 


O  <""*  O 

G  G  G  a  G  -O  O  C  O' 

xxxozoxcmxzooX' 


OQOOOGOQ 

ZZZZ^Z^ZI 


«n  «r  r-r-o^cN^cMcOpO 

00000-40000  ^TC^OO^H 
OOOOOOOOOOOOOOOOO 


O  03  r>-  O  h  3  (M 

rx  kH  o  CM  O  O 

o  O  O  O  O  O  o 


OOOOOOOOOOOOOOOOOfOOOOOOOO 


O  CO  ■  O  O  CM  O  O 

o  q  a  a  g  a  o  ggogogvoq 

zxzozox-40x©-<xc7»©xxxx<*tx-HX 


kT>«T<''CM-4‘0'T—  r«.r4»  O  N  N  <■ »  N  CD  lA 

•J'CO«^  0000-40000-»C/>00-4 

OOOOOOOOOOOOOOOOO 


4"l  00  r-  CT<  -4  CO  CM 

rv  u">  O  CM  «/•>  O  O 

O  O  O  O  O  O  o 


OOOOOOOOOOOOOOOOOc'tOOOOOOO 


O  CM  or-  rH 

G  G  Q  Q  G  CM  Q  G  Q  Q  G  G  G  O  Q 

ZZZOXOX-4ZXO^X<>aXXZX«X 


O  O 
Q  .  . 
X  O  o 


/)-jnvNHM3^^r.rN'Or«.N'-«NCO/( 
0000-40000  T  C-I  O  O  -4 
OOOOOOOOOOOOOOOOO 


Ifl  O  1“  7>  h  «  <M 

C*  >0  O  CM  <0  O  O 

O  O  O  O  o  o  o 

OOOOOOOOOOOOOOOOOf^OOOOOOO 


O  CM  •  O  0-4 

a  a  o  a  ■  a  o  ■  a  q  -* 

XXX0X0Z-40Z0-4X-4 


-4  -4-4 

a 


-4 

o 

x 


-4 

2 


-4 

q 

x 


W  Ci4  U3  to  to  to  to  to  to  CO  CO  CO  CO  CO  CO  CO 
O-tXZOZOXXZOXXXXXOXOXXZZ 


3  C  O  -4  3  8 

c  o  -4  a  -4  3  3 

-40JJ3-ICJ-4-4 
g«4»-4Hoao 
3u«u^u-^-t  ...  _  .  - 

-^CUO^OOO^JOOWHR 

<<<rtcQ«yuoooMUX 


-  -  a  c  -o  .. 

U  A  O,  0  o  <0 


«  a 


<  JS 

S 


v  {*  -*  V  >> 

U  -4  3  W 


?  *  a  ^ 


O  <  -4 

jC  ft4  S 
w  CO  V4 


s  o  S  u 


u  rt  a  a  I  it 


hi: 


<1  «  C  U 

-4  u  0  *  C 

-a  4  y  o 

y  T>  y 

S~ 1 3 x. 


a 

-o  3 

y  a 


X  u 


^2-35 

§  2 
6  -d  -  « 
>  -I 
M  «  O  3 
3  3  ^  * 

a  x  a*  « 

I  t  I  B 


-J  1 

ooa 

CO  C«4  X  X  Ot  t 


1-114 


TABLE  1-25  (Continued 


f 

I 

l 

i 

! 


i 

i 

i 


CORPORATION 


I  co 

CO  <  CO  CO 

;  o  «  z  z 


in  -j  «  n  h  Ovr~r'.r>.,or*.c4'-<NOOin  i:  2  «  ^  a  2  « 

-#r-!W0OOOOriOOOO>»t''OO'H  ^  l)  2  ^  ^  °  ° 

ooooooooooooooooo^ooooooo 

ooooooooooooooooonooooooo 


o  CO  on 

33  O  ^  O  CQ  C'  £  3 

m^o  ,-*  o  f-i  r*.  <?co  ^  ®  j 

^  rsl  o  o  o  *-»  o  -•  •  o  o  n 

000  0  000  Or-  Q  QQrxQOiC  J 

ZZZOZoS^OOOOZC^OZOZZcnZoJZOO  1 


/i  ^  P  !N  -<  vO  <^r,r^Or^lN/-'CVJC0'O  ^  ®  5J  ; 

5S^oooo-<oooo-t^oo»h  n^on^oo 
q  ^  j  ^  q  q  q  q  q  q  q  q  q  rt  ’O  O  Q  o  CD  CD  O  O  O 

OOOOOO  00000000000^0000000 


n  a  co  ° 

03  S  S  ^  ^  CQ  £  £ 

O  eg  O  O  ~  *»  .So 

OOO^Qf°G0'OO°^Q^  Q  O  Q  CO  Q  O'  Q 

§§£o§o§SooooSooxozz^zn/zoo 


^  5*  t*  S’  ^  ~  r*»  r*  o  r>  «  (N  CO  ^  :  S'  ^  ®  N  5 

^^noooo^oooo«»ooo*H  £  2  S  £!  2  2  5 

Q  Q  Q  Q  Q  Q  Q  Q  Q  Q  ,  ^  Q  Q  Q  Q  Q  Q  O  O  O  O  O  O  I 
oooooooooooocoooooooooooo  1 


o  o 

n>  <>  r-  o 

n  co  o  o  o 

o  o  o  o  o 

0  0  0-0  a  o  O  ■  O  CM 

zzxozoz^oxooz** 


«  2^3 

,?  o  o  I 

O  o  o  « 

QQQQOQOQ  I 

ozxzz<nz-«zoo  i 


10  “  ^  ^  ^  2  S 

^  —  «  n  A  ^  M  ^  Q  Q  Q  Q  ^  (f)  Q  Q  «  (  ^  O  CM  ^  CD  O 

ooooooooooooooooo  ooooooo 

ooooooooooooooooocoooooooo 


00-0  -O^OO  •  •  Q  *A  ■00000000  0 

0XIoZ0ZNXaOH*H0Z*IXNZN*O2 


in  ~t  «n  wo  o  o 

ttl°  IUUl0UI°WMM0MM!aWW  M’MMalM 

•hZ©*~*ZX©ZOZXZ©ZZZZXOXOXXXZ 


-o  O  C  TJ  a  4» 

4;  -4  C 

g  «  u  O  <  -* 

fit  ora.  S 

-4  y  U  «  U  u 

'M  V  -4  U  V 

C  o  c  ^  »-* 

o  x  o  r  w  « 

u  U3  X  H  o  a 

a  u  i  n  *1  it 


2  w  I 

O  O  2  Z  04  < 


a  o  -o  * 

-*  V  »>  CO 

s  q.  a 
3  «  u  -< 

U  *4  4 

C  w  ‘M  O 

0  <*  c  -* 

O  O  *J 

t  o  >« 


X  3 

<*  «  o  c 

g  -d  *4  S 

c/i  4->  «  "d 
a  o  w  4 
Q  2  a.  cd 


I  I  I  I  I  I 


J  cn 
Q  U  Q  3 
^  X  Z  O.  K 


•  *  3  a  °  9  §  3 

U  i  ^  n  -4  g  -4  33-JiJW 

-4f  g5*-4^o0o3xafl'O 
4  i  3u«uuu’d^l42ia.0« 
2l^4CV44#0«*«iSO  OWO 
<  i  <<«<rtcacQUOOOOM-j, 


.53513!! h 

,  w  w  w  w  w  >  N  I  < 


3  Ulil* 
8836881 

-I  -4  “O  -<  4  o  Q 
u  ij  4  ** 

O  o  U  2^  d'H 
^  4  -4  i  4  4  d 
u  3  HO 
o)  u  *  u  C  -O  « 

3  >3  55:2:2! 

I  I  l  I  l  I  I 

J  3  <  VI  3 

5  W  »-•  *  x  £  3 


1-115 


RADIAN 


CORPORATION 


«  <A 

O  <  <A  (A 

at  2  z 


N  M 

Tl  -H 

U  T>  9  9  9 

«  9  M  K  •< 

W  -«  >\  ►»  -4  9 

«  ft  «  -4  9  >> 


O  0  U  J3  9  A 
U  4  3  d  9  -t  9 
O  Q  U1  Q  J  h  4 


1-116 


TABLE  1-2S  (Continued 


I 


RADIAN 


CORPORATION 


3 

3 


sO 


1 


i 


W"> 

r> 


i 

S 


3 


i 


*0  c 

c  o 


o 


g  3 


X  0 
*  J3 


V  «  H  tl 

«1  H  -*  3 

-0  V  -« 
G  *4  3  * 
O  -*  > 

<1  JO 

-o  o  c  -o 

v  -4-4 

g  «  U  o 

u  -0  0  -C 

V  P  *1 
»*4  C  -4  C 

e  o  c  w 

O  X  O  -C 
U  W  t  H 


«  1  H  I  » 


U  t3 

a  v 

c 

< 

cu  s 

U3  U 


■a 

4  V 


U  >M  O 

4  G  -* 
0  W 

-o  o  >> 

V  -4 
*i  X  4 

5 

U  3 
COG 


£  (2 


Q  O  Q  < 
CO  Ui  X  Z  04  n 


dl 

o  o 

—4  0 


5  •  -o  -4  O 


d  a  <*4 

oo-« 

-4  -4  *0 
*>  U 

o  o  . 
<  *  r! 


'm  •  o.  a-rj 
<♦4  *  T  M  I 

« o  8 

s  l •:  3  3 
S  „  S3  * 


*  ”  * 5  4 1 ! 


W  U 

a  3  tS  9i  * 


I  I  I  I  I  I  I 


^g«5£ ; 


1-117 


TABLE  1-25.  (Continued 


RADIAN 

CORPORATION 


a  n  i 
v  i  o 

41  O'  <  i 

a  n  cij 


i  k 

it 

-4  n 

a  i  i 

J3  ©  ■ 
V)  CM  I 


H  >\ 

5  1i 

I"  .3  4  *3 

3  •  CL  «  0-4 


U  4  d  *  4  -4  4 

oauia^cu^ 


o  e 

U  -4 
U  J 


o  6 


s  a 


c 

0 

*4  *J 
*J  -4 

o  e 

o  -4 
W  J 


Si 


<NO'*'-»r'<.r>.<or>.eM^c,'Jcow’>  i/l  M  r.  a»  h  co  CM 

-7C->i/)0000-40000-7C*300*-4  ©  o  cm  ©  o  o 

©0000000000000000  ooooooo 

©OOOOOOOOOOOOOOOOCOOOOOOOO 


N  NO  CO  ~T 

CO  CM  <"H  fO  o 

o  o  o  ■  o  o 

Q  03  a  •  a-TQQQQQCOQ'OQ 
Zf-iOZOOZ^ZSZZZcOZ^ZOO 


/i  ^  ^  h  o  .^■✓-.^^©r^cM^vCMCO©  ^  co  n  h  cd  n 

-tcow^oooo»^oooO'»cooo«h  p*  ©  o  cm  /■>  o  o 

ooooooooooooooooo  ooooooo 


OOOOOOOOOOOOOOOOOCOOOOOOOO 


CO  CfivO'T'O  SQ  ©  O 

-7  O'  -•  ©  .-4  CO  1/1 

O  CO  •  O  O  O  O  O 

o  o  a  o  or-  a  •  a-40oaoaooi/io  ■  • 

ZZZOZOZ^OZOOZ^ZZXZZ'»Z~4ZOO 


/l  ffl  N  O'  H  CO  N 

«TC01/I0000--40000-Cf000»-C  r-  ©  O  CM  ©  O  O 

OOOOOOOOOOOOOOOOO  OOOOOOO 

00000000000000000^0000000 


CQ  O  O 

os  CM  Ov  -4  O 

v7  o  O  CM  CO  ©  ('•*  040 

-4  {*1  -OOO  -ON  oo 

o  o  o  •  q  ■  a  't  -a  a  -i  a  a  a  o  a  <c  a  ■  ■ 

ZZZOZOZW-»OZOOZ'«,OZOZZc^ZC4ZOO 


«C1^M(NH'O.T--«fNS'Or'N'~'NCO'0  CO  N  H  CD  N 

-Tfn©a000.-<0000-*C'300-4  r-  ©  o  cm  ©  o  o 

ooooooooooooooooo  ooooooo 

ooooooooooooooooocoooooooo 


-c  to  N  ho  03  ocn 

©  CO  -•  w->  cn  -» 

o  CO  •  o  o  o  o  o 

OOO  *  O  •  Q  N  *  O  Q«€QQOQQ^QOQ  •  • 

ZZZOZOZC40ZOOZr4ZZZZZ^Z^4ZOO 


*4 

u 

X 


J  -4 

o  u 

X  X 


Ci]  •  U(j]  •  W  •  (U  U  U  ■  CU  Cl]  U3  W  W  •  C4  fiOCUCUCi] 
^4ZOr-4ZZOZOZZZOZZZZZOZOZZ*X 


§  a  o 

|  8  fl 

8  -3  « 

3  u  « 
-*  e  u 
<  <  < 


8  a 

urn 


>4  U  J3 
4  43  C  O  U  •  « 

o  o  o  u  ►-»  -]  s  : 


d 

o 

d  o  _  _ 

X*  4  •  -4  >  -4  -4 

-4  y  U  -4  ^4  -4  -T3  4  C  O 

O-H  o  043  «•* 

XXO.  W  W  MW  H>N 


«  ct  -4  «  x  a 

VI  U  -4  3  14 

©  V  -4  4  X 

c  -4  *  4  S  ja 

0-4  >  -4 

f4  U  T5 

d  o  c-o  a  « 

v  -4-4  e 

S  «  W  o  <  -4 

C  tJ  0-1  6 

-4  v  W  *1  Cl]  C 

1*4  v  -4  V  « 

d  O  C  14  .  U 

O  X  O  -C  ©  V 

a  w  x  h  o  a 

1  d  I  N  1  2 


3  S 


dec 
~i  u  O 
JO  d  o 

c  o  ^ 

^  a  B 
1!  Q  x 

St)  3 

V  —4 
V  t/3 


W  44  o 

d  c  -4 

O  U 
"O  O  X 

V  -4 

u  x  d 

O  -4  C 

«  «  < 

u  3 
o  O  C 

-3  -4  d 

>  -4 

U  •  T3 

y  -4  a  o  u  d 

o  Cl.  O  Z  04  03 

I  I  I  I  I  I 


J  V) 

QUO  «< 

cn  u.  X  z  04  aJ 


-4  3  «  "O 


»  5 


CW  « 

O  -4  ►, 

-4  TJ  -4 
ti  d 

o  *i  d 

i 

U  3 


Si 


dl 

o  o 

-4  O 


*  M 

Hi 

pi 

fi  •«  Q 


I  o 

i  X  ( 


i  «  i  i  a  a  i 


<  ^  W  HI  3  ' 


1-118 


TABLE  1-26.  MASTER  I.OG  OF  WELLS  SAMPLED  FOR  METHOD  /196  FOR  AREA  C  AND  ADJACENT  OH-BASE  AREAS, 
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TABLE  1-29  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  82A0  FOR  AREA  D  AMD  ADJACENT  OH-BASE  AREAS. 
CROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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TABLE  1-30  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  6010  FOR  AREA  D  AMD  ADJACENT  ON  BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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TABLE  1-31.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  719  b  FOR  AREA  D  AND  ADJACENT  ON -BASE  AREAS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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TABLE  1-31  (Continued 
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table  1-32  master  log  of  wells  sampled  ior  method  bo 10  for  the  northwest  area, 

GROUNDWATER  SAMPLING  AND  .ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  KcCLELLAN  AIR  FORCE  BASE 
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TA.JLE  1-35.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  7196  FOR  THE  NORTHWEST  AREA, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 
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GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  TO  MARCH  1990,  HcCLELLAN  AIR  FORCE  BASE 
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TABLE  1-38  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  /196  FOR  OTHER  ON  BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM. 

JANUARY  TO  MARCH  1990,  McCLELLAN  AIR  FORCE  BASE 
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2.0  EVALUATION  OF  GROUNDWATER  EXTRACTION  EXPEDITED 

RESPONSE  ACTIONS 

Two  Expedited  Response  Actions  (ERA)  related  to  groundwater  extraction 
have  been  implemented  by  McClellan  Air  Force  Base  (AFB)  as  a  result  of  the  findings 
of  the  Groundwater  Sampling  and  Analysis  Program  and  other  Remedial  Investi¬ 
gation/Feasibility  Studies  (RI/FS)  activities.  These  include  the  installation  of  a 
synthetic  liner/cover,  clay  cap,  and  an  extraction  system  in  Area  D,  and  installation  of  a 
groundwater  extraction  system  in  Area  C.  Pumping  of  the  Area  D  extraction  system 
began  on  15  March  1987  and  pumping  of  the  Area  C  extraction  system  began  on  29 
August  1988.  The  Area  C  and  D  extraction  systems  are  discussed  below. 

2.1  Area  D  Extraction  System 

The  Area  D  extraction  system  consists  of  six  e*  raction  wells  located  in  the 
area  of  former  sludge /waste  pits.  The  wells  are  continuously  pumped  and  collectively 
produce  approximately  75  gallons  per  minute  (gpm).  The  extracted  water  is  then 
pumped  via  an  aboveground  pipeline  to  the  Groundwater  Treatment  Plant  where  the 
water  is  treated  to  remove  contaminants. 

The  six  extraction  wells  are  all  screened  from  40  to  160  feet  below  ground 
surface  (bgs)  in  the  shallow  and  middle  monitoring  zones.  As  shown  on  the  geologic 
cross  section  in  Figure  2-1,  there  are  alternating  sands,  silts,  and  clayey  silts  at  the 
screen  depth  of  the  Area  D  extraction  wells.  The  cross  section  traverses  Area  D  from 
north  to  south  and  includes  three  of  the  six  extraction  wells;  the  surface  trace  of  the 
cross  section  is  shown  in  Figure  2-2. 

The  purpose  of  the  extraction  system  is  to  isolate  and  contain  contaminants 
within  Area  D  (McLaren  Environmental  Engineering,  1987,  p.  33).  To  accomplish  this 
goal,  McLaren  recommended  pumping  the  six  wells  to  achieve  a  combined  minimum 
flow  rate  of  78  gpm,  which  would  result  in  a  3-foot  drawdown  in  each  of  the  monitoring 
wells  after  one  year  of  pumping.  The  78  gpm  flow  rate  was  specified  to  minimize  the 
decline  of  groundwater  levels,  thereby  prolonging  the  usefulness  of  the  extraction  system. 
McLaren  also  recommended  that  the  evaluation  of  the  extraction  system’s  effectiveness 
be  based  on  gradient  controls  between  specific  pairs  of  wells.  The  specified  gradients 
were  based  on  minimum  head  differences  of  0.2  feet  between  the  well  pairs. 
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Figure  2-1. 
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Figure  2-2.  Location  of  Monitoring  Walla  and  Croat  Sections  in  Area  D. 
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The  effectiveness  of  the  Area  D  extraction  system  is  evaluated  below  based 
on  McLaren’s  gradient  criteria.  In  addition,  changes  in  contaminant  concentrations  in 
several  Area  D  monitoring  wells  over  the  period  of  April  1985  to  March  1990  are  also 
reviewed  to  evaluate  the  effect  of  the  extraction  system  on  water  quality. 

Groundwater-Level  Data 


Groundwater-level  data  for  the  McLaren-specified  well  pairs  were  measured 
in  early  January  1990  prior  to  groundwater  sampling.  These  data  were  used  to  calculate 
head  differences  and  gradients.  Table  2-1  presents  the  well  pairs,  calculated  head 
differences  and  gradients,  and  McLaren’s  recommended  minimum  gradients.  As  shown 
in  the  table,  the  minimum  gradient  criteria  recommended  by  McLaren  were  maintained 
at  the  current  pumping  rate  with  one  exception.  The  calculated  gradient  for  MW-90  and 
MW-88  was  -0.0002  which  is  below  the  recommended  gradient  of  -0.0007.  However,  the 
potentiometric  surface  maps  of  Area  D  (Plates  3  and  5)  illustrate  the  containing  effects 
on  the  groundwater  flow  directions  from  pumping  of  the  Area  D  extraction  system.  The 
maps  show  contours  of  equal  water-level  elevations  in  the  shallow,  middle  and  deep 
monitoring  zones  beneath  Area  D;  groundwater  flow  is  perpendicular  to  these  contours 
in  the  direction  of  decreasing  water-level  elevation.  In  both  the  shallow  and  middle 
monitoring  zones,  flow  is  toward  the  extraction  wells  (Plates  3  and  4).  In  the  deep  "A" 
zone,  groundwater  flows  from  off-base  areas  in  the  northwest  towards  on-base  areas  in 
the  southeast  (Plate  5). 


Analytical  Data 


Analytical  results  were  reviewed  for  samples  collected  from  shallow,  middle, 
and  deep  "A"  zone  monitoring  wells  located  both  on  base  in  Area  D  and  off  base  in  the 
Northwest  Area.  Time  series  plots  for  TCE  concentration  in  13  of  the  monitoring  wells 
are  shown  in  Figures  2-3,  2-4,  2-5,  and  2-6.  The  time  series  plots  focus  on  TCE 
concentrations,  because  TCE  is  the  most  widely  detected  compound  in  the  McClellan 
AFB  groundwater  monitoring  wells,  including  Area  D. 
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purpose  of  qualitatively  evaluating  ine  effectiveness  of  the  extraction 


system,  the  historical  changes  in  TCE  concentrations  from  April  1985  through  March 
1990  were  evaluated  for  selected  monitoring  wells.  Decreasing  concentrations  are 
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TABLE  2-1.  HEAD  DIFFERENCE  AND  GRADIENTS  BETWEEN  SELECTED  WELL  PAIRS 
IN  AREA  D,  JANUARY  THROUGH  MARCH  1990 


Well  Pair 

Monitoring 

Zone 

Head 

Difference 

(feet) 

Gradient 

(feet/foot) 

Recommended 
Minimum  Gradient3 
(feet/foot) 

MW-53  &  MW-70 

Middle 

-0.77 

-0.0061 

-0.0016 

MW-54  &  MW-76 

Middle 

-0.31 

-0.0021 

-0.0014 

MW-72  &  MW-74 

Middle 

-0.56 

-0.0046 

-0.0014 

MW-89  &  MW-88 

Shallow 

-0.56 

-0.0022 

-0.0007 

MW-90  &  MW-88 

Shallow 

-0.61 

-0.0002 

-0.0007 

MW-91  &  MW-92 

Shallow 

-0.18 

-0.0014 

-0.0013 

NOTE:  The  first  well  of  the  well  pair  is  located  closest  to  the  extraction  well.  A  negative  head  difference 
indicates  a  gradient  toward  the  extraction  well. 

a  McLaren  Environmental  Engineering,  1987. 
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Figure  2-3.  Time  Series  Plots  for  Selected  Shallow  Zone  Monitoring  Wells  in  Area  D 


MW-1002  Trichloroethene 
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Figure  2-6.  Time  Series  Plots  for  Selected  Deep  Zone  Monitoring  Wells  in  Area  D. 
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expected  in  monitoring  wells  that  are  located  at  the  greatest  radial  distance  from  the 
extraction  wells,  but  still  within  the  influence  of  the  wells.  Monitoring  wells  located 
close  to  the  extraction  wells  are  near  both  the  contaminant  sources  and  the  extraction 
wells  that  are  drawing  contaminated  groundwater  toward  the  monitoring  wells. 

Therefore,  the  wells  are  expected  to  show  greater  TCE  concentrations  over  a  period  of 
time.The  time  series  plots  for  the  13  monitoring  wells  are  evaluated  below. 

Included  on  each  time  series  plot  are  "error  bars"  of  ±20  percent  of  the 
concentration  for  each  data  point.  The  bars  represent  the  sampling  uncertainty 
associated  with  each  reported  concentration  and  are  based  on  statistical  analysis  of  the 
available  data  presented  in  the  Annual  Technical  Report  (Radian,  1989).  The  sampling 
variability  is  attributed  to  both  laboratory  and  field  procedures.  Thus  from  one  sampling 
event  to  another,  there  must  be  an  increase  or  decrease  of  at  least  20  percent  in  order 
for  there  to  be  evidence  of  a  change  in  TCE  concentration  in  a  monitoring  well. 

Representative  time  series  plots  were  developed  for  four  shallow  zone 
monitoring  wells  located  in  Area  D  and  three  shallow  zone  monitoring  wells  located 
approximately  500  feet  west  of  Area  D.  The  on-base  monitoring  wells  are  MW-10, 

MW- 14,  MW-15,  and  MW-91  and  the  off-base  wells  are  MW-1002,  MW-1004,  and  MW- 
1005.  The  locations  of  these  wells  are  shown  in  Figure  2-2. 

The  time  series  plots  for  MW-10,  MW-14,  and  MW-15  (Figure  2-3)  are 
based  on  nine  sampling  events,  including  one  in  1990,  four  in  1989,  three  in  1988,  and 
one  in  1985.  The  time  series  plots  for  these  three  wells  show  that  TCE  concentrations 
have  decreased,  but  the  concentrations  remain  above  the  DHS  maximum  contaminant 
level  (MCL)  of  5.0  /ig/L  for  TCE  in  drinking  water.  TCE  concentrations  in  MW-14  and 
MW-15  have  been  fairly  stable  during  the  past  four  sampling  events.  In  MW-10,  TCE 
concentrations  have  fluctuated  over  the  past  four  sampling  events. 

In  MW-91,  TCE  concentrations  have  fluctuated  above  and  below  the  MCL 
of  5.0  /xg/L  for  the  past  six  sampling  events  (Figure  2-3).  Concentrations  of  TCE  were 
below  the  MCL  for  four  sampling  events,  but  have  increased  to  above  the  MCL  for  the 
past  two  sampling  events.  However,  the  most  recently  measured  concentrations  remain 
below  TCE  concentrations  originally  detected  in  1987. 

As  shown  in  Figure  2-4,  the  time  series  plots  for  the  three  off-base 
monitoring  wells  (MW-1002,  MW-1004,  and  MW-1005)  continue  to  show  decreases  in 
TCE  concentrations  since  the  wells  were  initially  sampled  in  1986.  In  MW-1002,  TCE 
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has  not  been  detected  for  the  past  three  sampling  events.  In  MW-1004,  TCE 
concentrations  have  remained  at  levels  less  than  1.0  pg/L  for  the  past  four  sampling 
events.  The  concentration  of  TCE  increased  in  MW- 1005,  but  TCE  concentrations  have 
remained  below  the  MCL  for  the  fourth  consecutive  quarter.  However,  the 
concentration  of  1,1-dichloroethene  was  detected  above  the  MCL  of  6  m g/L  during  the 
First  Quarter  1990. 

Overall,  the  time  series  plots  for  the  shallow  zone  monitoring  wells  located 
outside  the  well  field  generally  show  decreasing  concentrations  of  TCE.  TCE 
concentrations  for  monitoring  wells  located  within  the  well  field  have  shown  recent 
fluctuations  over  the  past  five  sampling  events.  Fluctuating  concentrations  of  TCE  may 
be  expected  in  these  wells  for  some  time  because  they  are  located  near  extraction  wells 
that  are  drawing  contaminated  water  toward  them. 

Figure  2-5  shows  four  middle  zone  monitoring  wells  in  or  adjacent  to  Area  D 
for  which  time  series  plots  were  developed.  These  wells,  located  near  the  extraction 
wells,  are  MW-54,  MW-55,  MW-72,  and  MW-74.  Monitoring  wells  MW-54  and  MW-55 
are  located  near  EW-73,  the  extraction  well  containing  the  highest  contaminant 
concentrations.  Trichloroethene  has  not  been  detected  in  MW-54  for  the  past  six 
sampling  events.  Trichloroethene  levels  in  MW-55  have  decreased  since  early  1987  and 
are  now  below  the  MCL.  The  time  series  plot  for  MW-72,  located  near  EW-84,  shows 
that  the  TCE  concentration  has  decreased  since  the  Fourth  Quarter  1989,  but  still 
remains  above  500  Mg/L.  The  concentration  of  TCE  in  MW-74,  located  just  west  of  the 
base  boundary,  remains  above  the  MCL. 

Trichloroethene  concentrations  over  time  were  plotted  for  two  deep  "A"  zone 
monitoring  wells  in  Area  D.  These  wells,  MW-58  and  MW-59,  are  located  northwest  of 
EW-73  and  southwest  of  EW-85,  respectively  (Figure  2-2).  The  wells  monitor  a  zone 
that  is  deeper  than  the  screened  interval  of  the  extraction  wells  of  the  area.  The  time 
series  plots  for  these  two  wells  are  shown  in  Figure  2-6.  Trichloroethene  has  not  been 
detected  in  either  MW-58  or  MW-59  during  the  past  five  sampling  periods.  The  TCE 
concentration  patterns  for  both  wells  suggest  contaminant  concentrations  in  the  deep  "A" 
zone  are  affected  by  the  extraction  of  groundwater  from  the  shallow  and  middle 
monitoring  zones.  This  may  be  due  to  the  dilution  of  contaminant  concentrations  by 
uncontaminated  water  in  the  deep  "A"  zone  fit  wing  toward  the  extraction  system.  In 
addition,  the  TCE  patterns  indicate  that  pumping  in  the  shallow  and  middle  monitoring 
zones  is  preventing  downward  migration  of  contaminants  to  the  deep  "A"  zone. 


PatSumlQ/080290/ilh 


2-11 


RADIAN 

CORPORATION 


In  summary,  TCE  concentrations  in  Area  D  monitoring  wells  have  not 
increased  or  decreased  uniformly  in  all  locations  nor  in  all  zones  monitored  in  Area  D. 
This  is  evident  from  the  diversity  of  slopes  on  time  series  plots  in  Figures  2-3,  2-4,  2-5, 
and  2-6.  Concentrations  of  TCE  in  monitoring  wells  located  off  base,  outside  the 
extraction  well  field  continue  to  be  below  the  MCL.  In  the  shallow  zone  monitoring 
wells  located  near  the  extraction  wells,  TCE  levels  have  fluctuated  over  the  last  five 
sampling  periods.  Concentrations  of  TCE  remain  above  the  MCL,  as  is  expected  due  to 
the  proximity  of  the  wells  to  extraction  wells.  In  two  of  the  four  middle-zone  monitoring 
wells,  MW-54  and  MW-55,  TCE  levels  remain  below  the  MCL.  Trichloroethene 
concentrations  in  MW-72  and  MW-74  remain  above  the  MCL.  In  the  two  deep  "A" 
zone  monitoring  wells,  TCE  concentrations  have  decreased  to  below  detection  levels. 

The  overall  concentration  patterns  indicate  that  the  Area  D  extraction  system  is 
effectively  removing  contaminants  and  preventing  contaminants  from  moving  off  base. 

Conclusions 

The  Area  D  extraction  system  was  evaluated  on  the  basis  of  groundwater- 
level  data  and  changes  over  time  in  contaminant  concentrations  detected  in  shallow, 
middle,  and  deep  "A"  zone  monitoring  wells.  The  Area  D  extraction  system  is 
apparently  effective  in  containing  contaminants  as  indicated  by  the  potentiometric 
surface  maps  which  show  flow  towards  the  extraction  wells.  In  addition,  water-quality 
data  from  shallow-zone  monitoring  wells  located  outside  of  the  well  field  indicate  that 
TCE  concentrations  have  decreased  to  below  the  MCL  or  have  stabilized  since  the  ex¬ 
traction  system  began  operating  in  July  1987. 

2.2  Area  C  Extraction  System 

There  are  four  extraction  wells  in  Area  C,  located  along  a  north-south  line 
shown  in  Figure  2-7.  The  average  combined  flow  rate  from  the  extraction  wells  in  Area 
C  is  approximately  160  gpm.  The  extracted  groundwater  is  pumped  via  an  aboveground 
pipeline  to  the  Groundwater  Treatment  Plant  where  the  water  is  treated  to  remove 
organic  contaminants. 

The  four  extraction  wells  in  Area  C  are  screened  within  different  monitoring 
zones.  Extraction  well  EW-137  is  screened  from  162  to  172  feet  bgs  (deep  "A" 
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monitoring  zone).  Extraction  Well  EW-140  is  screened  from  180  to  190  feet  bgs  (deep 
"A"  monitoring  zone).  Extraction  Well  EW-141  is  screened  from  230  to  240  feet  bgs 
(deep  "B"  monitoring  zone).  Extraction  Well  EW-144  is  screened  from  120  to  130  feet 
bgs  and  from  165  to  185  feet  bgs  (middle  and  deep  "A"  zones).  The  geologic  units 
mapped  beneath  Area  C  are  illustrated  on  two  cross  sections  shown  in  Figure  2-8  and  2- 
9.  As  shown  in  the  south  to  north  cross  section  (Figure  2-8),  and  the  east  to  west  cross 
section  (Figure  2-9),  most  of  the  coarse-grained  sediments  do  not  appear  to  be 
continuous  across  the  area.  There  does  appear  to  be  a  fine-grained  zone  that  is 
continuous  at  a  depth  of  approximately  -50  to  -100  ft  mean  sea  level  (msl).  The  four 
Area  C  extraction  wells  are  screened  below  this  zone.  The  locations  of  both  profiles  are 
shown  in  Figure  2-7. 

To  evaluate  the  effectiveness  of  an  extraction  system,  pumping  induced 
horizontal  and  vertical  gradients  can  be  used.  To  determine  horizontal  gradients, 
several  pairs  of  monitoring  wells  are  needed  which  are  screened  in  the  same  monitoring 
zone,  located  radially  outward  from  the  extraction  wells.  To  evaluate  the  effect  of  the 
extraction  system  on  vertical  gradients,  several  pairs  of  wells  are  needed  which  are 
directly  adjacent  to  each  other,  but  screened  in  different  monitoring  zones. 

The  number  and  locations  of  monitoring  wells  in  Area  C  do  not  currently 
allow  an  evaluation  of  the  extraction  system  effectiveness.  The  evaluation  of  the  Area  C 
extraction  system  can  only  focus  on  the  changes  in  hydraulic  head  in  the  area  and  long¬ 
term  changes  in  water  quality  of  nearby  monitoring  wells.  The  cone  of  depression 
created  by  the  four  wells,  as  currently  operated,  cannot  be  defined  because  there  are 
only  two  pairs  of  wells  from  which  horizontal  gradients  can  be  calculated  and  none  of 
the  wells  are  screened  in  the  same  zone  as  the  extraction  wells.  Additional  wells  located 
radially  outward  from  each  extraction  well  are  needed  to  define  th'e  induced  gradients  in 
each  of  the  monitoring  zones.  Vertical  gradients  presently  can  only  be  determined  at 
two  well  clusters.  Thus,  the  effect  of  pumping  from  one  monitoring  zone  on  another 
monitoring  zone  cannot  be  determined,  except  at  these  two  well  clusters.  A  number  of 
piezometers  have  been  identified  for  installation  as  part  of  the  Preliminary  Groundwater 
Operable  Unit  Remedial  Investigation  (PGOURI)  (Radian,  September  1989).  These 
will  aid  in  determining  the  Area  C  extraction  system  zone  of  capture  and  in  calculating 
vertical  and  horizontal  gradients. 
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Groundwater-Level  Data 


Groundwater-level  data  in  Area  C  wells  measured  in  October  1989  were 
used  to  generate  potentiometric  maps.  The  potentiometric  maps  for  the  shallow, 
middle,  and  deep  "A"  monitoring  zones  in  Area  C  (Plates  2,  4,  and  5)  show  a  slight 
effect  from  the  extraction  system.  There  is  a  limited  number  of  monitoring  wells  placed 
near  enough  to  the  extraction  wells  to  delineate  the  cone  of  depression  created  by  the 
extraction  wells. 

Horizontal  gradients  were  calculated  from  groundwater-level  data  from  two 
pairs  of  monitoring  wells  screened  in  the  same  monitoring  zone  (Table  2-2).  MW-136 
and  MW-138  are  located  16  feet  and  580  feet  east  of  EW-137,  respectively.  The  two 
monitoring  wells  are  screened  in  the  deep  "B"  monitoring  zone,  and  EW-137  is  screened 
in  the  deep  "A"  monitoring  zone.  MW-128  and  MW-33S  are  located  122  feet  and  318 
feet  north  of  EW-144,  respectively.  The  two  monitoring  wells  are  screened  in  the 
shallow  monitoring  zone,  and  EW-144  is  screened  in  both  the  middle  and  deep  "A" 
monitoring  zones.  The  horizontal  gradients  between  the  two  well  pairs  indicate  a  slight 
flow  potential  towards  EW-137  and  EW-144. 

Vertical  gradients  were  calculated  at  two  monitoring  well  clusters, 
MW-128/MW-129/MW-130  and  MW-134/MW-135  (Table  2-2).  MW-128  is  screened  in 
the  shallow  monitoring  zone;  MW-129  and  MW-135  are  screened  in  the  middle 
monitoring  zone;  and  MW-130  and  MW-134  are  screened  in  the  deep  monitoring  zone. 
The  calculated  vertical  gradients  for  the  two  well  pairs  near  EW-144  indicate  a 
downward  flow  potential  from  the  shallow  to  middle  monitoring  zone  and  from  the 
middle  to  the  deep  zone.  The  vertical  gradient  at  well  cluster  MW-135/MW-134 
indicates  an  upward  flow  potential  from  the  middle  monitoring  zone  to  the  deep  "A" 
monitoring  zone.  No  well  clusters  are  located  near  the  other  three  extraction  wells; 
therefore,  the  same  type  of  flow  potential  assessment  cannot  be  conducted  for  EW-137, 
EW- 140,  and  EW-141. 

The  limited  information  from  the  calculated  horizontal  and  vertical  gradients 
does  not  provide  enough  data  to  determine  the  effect  of  the  extraction  system  on  the 
local  groundwater  flow  patterns.  The  horizontal  gradients  calculated  for  the  shallow  and 
deep  "B"  monitoring  zones  indicate  that  there  is  a  slight  flow  potential  toward  EW-144. 
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TABLE  2-2.  HEAD  DIFFERENCES  AND  GRADIENTS  OF  SELECTED  WELL  PAIRS  IN 
AREA  C,  JANUARY  THROUGH  MARCH  1990 


Well  Pair 

Monitoring 

Zone 

Head 

Difference 

(feet) 

Gradient 

(feet/foot) 

Horizontal* 

MW- 128  &  MW-33S 

Shallow 

-0.35 

-0.002 

MW- 136  &  MW-138 

Deep  “B" 

-1.07 

-0.002 

Vertical 

MW-128/MW-129 

Shallow/Middle 

-0.41 

-0.011 

MW-129/MW-130 

Middlc/Dcep  "A" 

-1.48 

-0.029 

MW-135/MW-134 

Middle/Deep  "A“ 

1.01 

0.018 

*  The  first  well  of  the  well  pair  is  located  closest  to  the  extraction  well. 

NOTE:  Negative  head  difference  indicates  flow  potential  toward  extraction  well  or  downward  flow  potential. 
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There  is  also  a  slight  flow  potential  toward  EW-137.  Without  additional  wells  in  the 
three  other  monitoring  zones,  the  influence  of  the  four  extraction  wells  on  the  ground- 
water  flow  pattern  in  these  monitoring  zones  cannot  be  determined. 

Analytical  Data 

Analytical  data  for  seven  monitoring  wells  located  near  the  Area  C 
extraction  system  are  presented  on  time  series  plots.  The  extraction  system  has  been  in 
operation  for  19  months  (August  1988  to  March  1990);  therefore,  there  are  limited 
analytical  data  to  evaluate  long-term  effects  on  contaminant  concentrations.  As 
additional  analytical  data  are  added  to  the  plots,  they  will  be  evaluated  to  determine  if 
there  is  an  effect  on  water  quality  by  the  extraction  system.  Trichloroethene 
concentrations  were  plotted  from  two  shallow-zone  monitoring  wells,  two  middle-zone 
monitoring  wells,  and  three  deep-zone  monitoring  wells.  Trichloroethene  was  chosen  as 
an  indicator  compound  because  it  is  the  most  widely  detected  compound  in  the 
McClellan  AFB  groundwater  monitoring  wells. 

Time  series  plots  for  six  Area  C  wells  are  depicted  in  Figures  2-10,  2-11,  and 
2-12.  Figure  2-10  presents  time  series  plots  for  two  shallow  zone  monitoring  wells, 
MW-139  and  MW-33S.  These  two  monitoring  wells  are  located  north  and  south  of  the 
extraction  wells  and  contain  TCE  at  concentrations  exceeding  MCLs.  Time  series  plots 
for  middle  zone  monitoring  wells  MW-129  and  MW-135,  are  shown  in  Figure  2-11. 

MW- 129  is  located  north  of  the  extraction  wells,  and  MW-135  is  located  south  of  the 
extraction  wells.  Both  contain  TCE  concentrations  above  the  MCL.  Time  series  plots 
for  two  deep  "A"  zone  monitoring  wells,  MW-130  and  MW-134,  are  shown  in  Figure  2- 
12.  MW-130  is  located  north  of  the  extraction  wells  and  MW-134  is  located  south  of  the 
extraction  wells;  detected  TCE  concentrations  remain  below  MCLs  in  both  wells. 


The  time  series  plots  for  the  six  wells  all  show  fluctuating  patterns.  The 
TCE  concentration  patterns  on  the  time  series  plots  will  continue  to  be  reviewed  to 
qualitatively  assess  whether  the  extraction  wells  are  preventing  the  migration  of 
contaminants  away  from  Area  C.  Time  series  plots  from  additional  wells  in  Area  C  may 
be  added  if  specific  patterns  become  apparent.  The  TCE  concentrations  in  monitoring 
wells  south  of  the  extraction  system  should  become  stable  or  decrease  over  time  if  the 
extraction  ’.veils  are  preventing  migration  of  contaminants  away  from  Area  C.  The  TCE 
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Figure  2-10.  Time  Series  Plots  lor  Selected  Shallow  Zone  Monitoring  Wells  in  Area  C. 
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Figure  2-12.  Time  Series  Plots  tor  Selected  Deep  Zone  Monitoring  Wells  in  Area  C. 
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levels  near  extraction  wells  should  remain  detectable  and  show  some  fluctuation  with 
time,  as  the  extraction  wells  draw  contaminated  groundwater  past  the  monitoring  wells. 

Conclusions 

The  Area  C  extraction  system  was  designed  as  an  ERA  to  remove 
contaminated  groundwater  near  a  contaminant  source.  Additional  work  planned  in  the 
McClellan  AFB  RI/FS  includes  installing  piezometers  and  additional  monitoring  wells 
and  evaluating  the  need  to  construct  additional  extraction  wells  in  Area  C  to  control  and 
remove  contaminated  groundwater.  However,  at  the  present  time,  the  influence  of  the 
Area  C  extraction  system  cannot  be  evaluated  using  the  existing  array  of  monitoring 
wells.  More  well  pairs  are  needed  to  determine  the  effect  of  the  extraction  wells  on  the 
hydraulic  gradients  and  on  local  groundwater  flow  patterns.  The  extraction  system  has 
been  operating  for  19  months  which  does  not  appear  to  be  a  sufficient  length  of  time  for 
the  extraction  of  groundwater  to  bring  about  notable  changes  in  contaminant 
concentrations  in  existing  wells.  Trichloroethene  concentration  trends  at  monitoring 
wells  located  upgradient  and  downgradient  of  the  extraction  wells  will  continue  to  be 
evaluated  to  determine  if  contaminants  migrating  toward  the  extraction  wells  are  being 
captured. 
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RECOMMENDATIONS 


Based  on  field  results  and  analytical  data  collected  during  the  First 
Quarter  1990,  the  following  recommendations  are  presented  in  Section  3.1.  Section  3.2 
presents  the  status  of  the  recommendations  made  in  the  previous  (October  through 
December  1989)  Data  Summary. 

3.1  Current  Recommendations 

A  complete  evaluation  of  the  Groundwater  Sampling  and  Analysis 
Program  (GSAP)  was  performed  in  December  1989  and  reported  in  the  "Letter  of 
Recommendations  for  the  Continuance  of  the  Groundwater  Sampling  and  Analysis 
Program"  (Radian,  1990).  The  report  provides  the  rationale  for  proposed  revisions  to 
the  program,  including  changes  in  sampling  frequencies,  analytical  methods,  and 
sampling  schedules.  Current  recommendations  for  the  GSAP  are  contained  in  the 
Letter  of  Recommendations.  The  recommendations  will  become  effective  in  the  Second 
Quarter  (April  -  June  1990)  sampling  effort. 

MW-1054,  MW-1055,  and  MW-1057  could  not  be  sampled  during  the  First 
Quarter  sampling  period  due  to  muddy  conditions  at  the  site.  Two  attempts  were  made 
to  sample  these  wells.  These  three  wells  are  scheduled  for  sampling  during  Second 
Quarter  1990.  Radian  recommends  that  alternatives  be  explored  to  allow  access  to 
these  wells  during  the  wet  season. 

3.2  Status  of  Previous  Recommendations 

The  following  is  a  brief  status  report  of  the  recommendations  made  in 
previous  reports. 

(1)  Recommendation:  Replace  MW-122  with  MW-119  for  future 
sampling  activities.  This  well  has  a  bent  casing  and  a 
malfunctioning  dedicated  pump  system. 

Status:  The  feasibility  of  using  MW-119  is  currently  under 
investigation.  Shortly,  tests  will  be  performed  to  determine  if  MW- 
119  will  accept  monitoring  equipment.  If  so,  the  redevelopment  of 
MW-119  will  be  recommended. 
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(2)  Recommendation:  Replace  MW-120  with  MW-117  for  future 
sampling  activities.  This  well  has  a  bent  casing,  and  was  dry  during 
Fourth  Quarter  1989. 

Status:  The  feasibility  of  using  MW-117  is  currently  under 
investigation.  Tests  will  be  performed  and  redevelopment  of 
MW-117  will  be  recommended  if  monitoring  equipment  can  be 
installed. 

(3)  Recommendation:  Sampling  of  MW-114,  MW-1013,  and  MW-1014 
should  be  attempted  during  the  October  through  December  1989 
sampling  effort.  These  wells  were  very  muddy  and  almost  dry 
during  Third  Quarter  1989,  and  a  representative  sample  could  not 
be  taken. 

Status:  Sampling  of  the  wells  was  attempted  during  Fourth  Quarter 
1989  and  First  Quarter  1990  and  they  were  still  dry.  Sampling  will 
be  attempted  one  more  time  before  the  wells  are  considered 
permanently  dry  and  well  abandonment  recommended. 


DatSumlQ/080290/jIh 


3-2 


REFERENCES 


McLaren  Environmental  Engineering,  March  1987.  "Area  D  Monitoring/Extraction 
System  Technical  Report  No.  4  and  Monitoring  Plan  and  Operation  and  Maintenance 
Manual."  McClellan  AFB,  CA,  1987. 

Radian  Corporation,  October  1988.  "Hydrogeologic  Assessment  Work  Plan,"  Installation 
Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  March  1990.  "Data  Summary,  October  through  December,  1989." 
Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  September  1989.  "Preliminary  Groundwater  Operable  Unit 
Remedial  Investigation,"  Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  May  1990.  "Quality  Assurance  Project  Plan,”  Installation 
Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  November  1989.  "Annual  Technical  Report  (January  -  December 
1988),"  Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  March  1990.  "Letter  of  Recommendations  for  the  Continuance  of 
the  Groundwater  Sampling  and  Analysis  Program,"  Installation  Restoration  Program, 
Stage  3,  McClellan  AFB,  CA. 

U.S.  Environmental  Protection  Agency,  November,  1986.  "Test  Methods  for  Evaluating 
Solid  Waste,  Third  Edition."  Office  of  Solid  Waste  and  Emergency  Response. 
Washington,  D.C.  20460. 


DatSumlQ/080290/jlh 


R-l 


RADIAN 

COMOOKArtOM 


APPENDIX  A1 


J 


RADIAN 


APPENDIX  A-l .  MONITORING  WELLS  SAMPLED  ANNUALLY 


Well  Number 

Area 

Rationale 

ON-BASE  MONITORING  WELLS: 

MW-17D 

Other 

a,b,c 

MW-18D 

Other 

a,c 

MW-27D 

A 

a,b 

MW-29D 

Other 

a.b.c 

MW-36S 

C 

a,b 

MW-67 

A 

a,b,c 

MW-68 

A 

a,b,c 

MW-69 

A 

a,b,c 

MW- 100 

Other 

a ,  c 

MW-101 

Other 

a,c 

MW-102 

Other 

a,b,c 

MW- 103 

Other 

a,b,c 

MW-106 

Other 

a,b,c 

MW-107 

C 

a,b,c 

MW-108 

C 

a,b,c 

MW- 109 

C 

a,b,c 

MW- 110 

C 

a  ,b ,  c 

MW- 111 

C 

a,b 

MW-112 

C 

a,b,c 

MW-113 

C 

a,b,c 

MW-116 

Other 

a,b 

OFF-BASE  MONITORING 

WELLS : 

MW- 1009 

Northwest 

a ,b , c ,  d 

MW-1010 

Northwest 

a,b,c,d 

MW- 1011 

Southwest 

a, b ,c ,  d 

MW- 1012 

Northeast 

a,c 

MW- 1017 

West 

a,b,c,d 

MW-1018 

West 

a,b ,  d 

MW- 1026 

Northwest 

a,b,c,d 

MW- 1027 

Northwest 

a,b,c,d 

MW- 1028 

Northwest 

a ,  b ,  c  ,  d 

MW-1029 

Northwest 

a,b,d 

MW-1030 

Northwest 

a,b,c,d 

MW-1031 

Northwest 

a ,b , c , d 

MW-1032 

West 

a,b , c ,  d 

MW-1033 

Udc  £ 

a,  , c ,  d 

MW- 1034 

West 

a,b,c,d 

(Continued) 
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APPENDIX  A- 1 .  (Continued) 


Well  Number 

Area 

Rationale 

OFF-BASE  MONITORING 

WELLS : 

MW-1035 

West 

a,b , c , d 

MW-1036 

West 

a,b,d 

MW-1040 

Northeast 

a  ,b ,  c ,  d 

MW- 1041 

Northwest 

a,b,c,d 

MW- 1042 

Northwest 

a  ,b ,  c ,  d 

MW- 1043 

Northwest 

a  ,b ,  c ,  d 

Well  is  not  currently  used  to  evaluate  the  effectiveness  of  the  Area  C  or 
Area  D  extraction  system. 

Well  is  not  located  within  1,000  feet  of  an  active  water  supply  well. 

Well  has  consistently  not  contained  detectable  concentrations  of  contami¬ 
nants  or  has  never  contained  detectable  concentrations  of  contaminants. 

Well  is  located  upgradient  within  the  interim  remedial  measure  area. 
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